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Abstract 


This  paper  outlines  work  by  the  authors  in  support  of  the  Unit  Manning  Initiative  as  directed  by 
the  Secretary  of  the  Army,  Army  Chief  of  Staff  and  Vice  Chief  of  Staff  In  particular,  this 
technical  report  discusses  the  feasibility  of  unit  manning  the  Army’s  33  combat  brigades  using 
using  a  scheduling  model  developed  by  the  authors  that  assesses  the  effect  of  unit  maiming  on 
the  Army  as  a  whole.  The  model’s  heuristic  scheduling  methods  account  for  strategic  Army 
initiatives  such  as  Army  Transformation  and  Unit  Rotations.  The  model  makes  two  sequential 
passes  over  the  time  horizon  to  generate  an  initial  brigade  Army  transformation/unit  rotation 
schedule  and  then  develops  a  ‘good’  (feasible)  unit  maiming  in  support  of  unit  transformation 
and  xmit  rotations.  Scheduling  scenarios  are  generated  using  fourteen  input  variables  that  alllow 
the  system  user  to  tailor  initial  conditions  to  reflect  real-world  scenarions  and  then  assess  the 
effects  of  policy  changes  over  the  164-month  planning  horizon.  Model  output  supports  analysis 
of  transformation  decisions  and  friction  points  in  terms  of  unit  availability  and  personnel 
requirements.. 
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Chapter  1:  Introduction 

In  the  simimer  of  2003,  the  authorized  strength  of  the  all-volunteer  active  Army  stood  at 
approximately  480,000  soldiers.  Of  these,  nearly  305,000  were  assigned  to  combat,  support  and 
service  support  units.  In  an  organization  as  large  as  the  Army,  personnel  losses  occur  daily 
across  all  ranks  and  skills.  Replacements  must  be  recruited  and  trained  year-round  to  cover 
losses.  After  initial  entiy  training,  the  Army  provides  soldiers  of  all  ranks  with  professionally 
developing  opportunities.  These  include  formal  in-class  training  for  specific  skills,  professional 
military  education  and  on-the-job  training.  The  full  spectrum  of  eiqieriences  are  designed  to 
make  soldiers  competitive  for  promotion  and  to  serve  in  positions  of  increasing  responsibility  for 
a  full  career  lasting  20  years  or  longer. 

World  War  I  generated  a  level  of  demand  for  soldiers  with  basic  combat  skills  not  seen  since 
the  Civil  War.  At  the  beginning  of  World  War  I,  the  Army  needed  large  numbers  of  soldiers 
quickly  to  build  new  combat  units.  Later,  soldiers  were  needed  to  replace  battlefield  casualties 
in  committed  units.  The  Army  responded  to  meet  demand  by  (1)  implementing  a  large-scale 
basic  combat  training  program;  and  (2)  adopting  an  individual  replacement  system  for  assigning 
soldiers  to  duty  positions  throughout  Ae  Army.  This  initial  entry  training  program  was  similar 
in  certain  respects  to  mass  production  methods  of  the  time.  Professional,  combat-experienced 
cadre  (v^en  available)  tau^t  draftees  basic  combat  and  survival  skills  at  military  installations. 
Following  initial  entry  training,  soldiers  flowed  through  the  personnel  pipeline  to  new  units  or  to 
units  already  committed  in  a  Greater  of  operations. 

For  over  eight  decades,  during  both  peace  and  war,  the  individual  replacement  system  has 
provided  the  Army  with  an  efficient,  flexible  means  to  simultaneously  man  Army  units  and  meet 
the  professional  development  needs  of  individual  soldiers.  This  system,  evolving  and  improving 
over  time,  served  the  Army  well  in  World  War  n,  Korea,  Vietnam,  Desert  Storm  and  today  in 
Operation  Iraqi  Freedom. 

The  U.S.  Army  Human  Resources  Command  (HRC),  formerly  know  as  U.S.  Army  Personnel 
Command  (PERSCOM),  located  in  Alexandria,  Virginia,  oversees  the  individual  replacement 
system.  Staffed  with  hundreds  of  officers,  warrants,  noncommissioned  officers  and  civilian 
personnel,  HRC  manages  unit  gains  and  losses,  soldier  assignments,  professional  development 
and  career  progression  in  accordance  with  regulations,  policies,  and  laws  governing  such  actions. 
HRC  intensely  manages  soldier  career  development  at  the  individual  level.  HRC  personnel 
managers  attempt  to  balance  needs  of  the  Army  with  the  assignment  preferences  of  individual 
soldiers  which  are  often  influenced  by  concerns  for  family  well-being  and  stability.  HRC  also 
ensures  fliat  assignments  provide  solders  with  professional  development  opportunities  so  they 
remain  competitive  for  promotion.  In  addition  to  filling  operational  requirements  in  operational 
Army  xmits,  HRC  also  staffs  a  wide  range  of  institutional  organizations.  These  include  faculty 
and  students  assigned  to  military  and  civilian  schools  such  as  West  Point  and  ROTC,  recruiting 
duty,  active  component/reserve  component  (AC/RC)  advisor  positions,  and  non-tactical 
positions  in  major  commands  (MACOM)  and  major  subordinate  commands  (MSC).  The  bottom 
line:  HRC  ensures  that  the  ‘right’  soldiers  are  assigned  to  jobs  enabling  the  Army  to  accomplish 
missions  while  carefully  managing  soldier’s  developmental  opportunities  in  their  pursuit  of  a 
successful  career. 
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Under  the  individual  replacement  system,  soldiers  move  in  and  out  of  units  thoughout  die 
year.  Assignments  normally  last  three  years  but  often  vary  between  12  and  48  months.  Military 
units  and  institutional  organizations  manned  with  soldiers  assigned  for  three-year  tours 
experience  approximately  one-third  unit  turnover  per  year.  When  assigned  to  a  duty  station  for 
three  years,  it  is  common  for  soldiers  to  change  jobs  several  times  before  moving  to  another  duty 
station.  Transfers  and  promotions  create  upward  and  lateral  opportunities  that  present  important 
developmental  opportunities  for  junior  soldiers  to  demonstrate  capabilities  essential  to  career 
advancement. 

The  notable  exception  to  the  three-year  assignment  is  the  short  tour  vdiere  soldiers  are 
assigned  to  remote  locations  without  dependents  for  one  year.  Replacing  personnel  losses  in 
short  tour  units  has  become  one  of  HRC’s  toughest  challenges.  Short  tours  impact  the  entire 
Army  personnel  assignment  system  by  driving  up  unit  turbulence  which  hurts  readiness  and 
significantly  increasing  travel  and  related  costs  to  move  soldiers  and  families.  Units  manned  by 
short  tours  experience  nearly  100%  annual  turnover;  two  to  three  times  higher  than  units  manned 
with  three-year  tours.  The  majority  of  Army  short  tours  support  the  2'“’  Infantry  Division  in 
South  Korea.  It  has  been  estimated  that  maintaining  the  22,000  soldiers  assigned  to  South  Korea 
drives  30  to  40  percent  of  all  Army  turbulence  [United  States  Military  Academy,  2002].  Three- 
year  stateside  assignments  are  routinely  cut  short  to  meet  overseas  short  tour  requirements.  In 
some  respects,  the  rest  of  the  Army  serves  as  a  pool  of  personnel  for  meeting  Army-wide  short 
tour  replacements. 

Despite  the  benefits  of  the  individual  replacement  system.  Army  leaders  have  long 
recognized  that  unit  turbulence  generated  by  frequent  personnel  turnover  breaks  down  unit 
cohesion  and  reduces  readiness  in  combat  units  vdiere  high  cohesion  and  teamwork  are  critical  to 
success  [Naylor,  2002],  In  August  2002,  the  Army  undertook  a  stu(fy  to  analyze  the  feasibility 
of  changing  how  the  Army  assigns  soldiers  to  combat  brigade  teams;  from  the  individual 
replacement  system  of  today  to  a  unit  manning  system  (UMS).  Under  unit  manning,  the  arrival, 
collective  xmit  training,  and  departure  of  most  personnel  assigned  to  combat  brigade  teams  will 
be  synchronized  with  the  xmit’s  mission.  The  objective  is  to  set  conditions  for  unit  leaders,  and 
the  Army,  to  build  higher  performing  combat  teams.  By  enabling  soldiers  to  train  together  as  a 
team,  and  serve  together  for  extended  periods  of  time,  the  Army  will  enhance  cohesion  and 
teamwork  in  combat  brigades  thereby  enabling  the  units  to  more  effectively  and  efficiently 
accomplish  assigned  missions. 

This  report  documents  development  of  a  unit  manning  scheduling  model  by  the  authors  that 
was  subsequently  used  to  (1)  analyze  the  feasibility  of  unit  maiming  the  Army’s  combat 
brigades;  and  (2)  identify  and  analyze  Army-level  ‘friction  points’  related  to  transitioning  from 
an  individual  replacement  system  to  a  unit  manning  system.  Sections  2  and  3  discuss  unit 
manning  concepts  and  methods,  respectively.  Section  4  presents  the  xmit  manning  scheduling 
model.  Section  5  gives  model  results  briefed  to  senior  Army  leaders  leading  to  decisions  to  unit 
man  the  Army.  Section  6  recommends  policy  chances  and  outlines  the  way  ahead  for  unit 
manning  implementation. 

Chapter  2:  Unit  Manning  Concepts 

In  August  2002,  the  Army  Deputy  Chief  of  Staff  for  Personnel  (Deputy  Gl),  Major  General 
Larry  Adair,  organized  an  ad-hoc  group  to  study  personnel  turnover  and  turbulence  in  Army 
units  and  recommend  solutions.  Members  of  the  ad-hoc  working  group  included  Colonel  Bob 
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Shaffer  (Gl),  Colonel  Mike  McGinnis  (Department  of  Systems  Engineering,  U.S.  Military 
Academy),  Lieutenant  Colonel  Karl  Reed  (Gl)  and  LTC  Paul  Thornton  (Gl)  among  others. 
After  studying  and  discussing  the  problem,  the  group  concluded  that  unit  maiming  was  a  feasible 
alternative  to  reducing  turbulence  in  the  Army.  The  Task  Force  recommended  a  full  time  task 
force  be  created  to  further  develop  unit  manning  alternatives,  formulate  an  implementation  plan 
and  recommend  changes  to  personnel  policies  to  make  them  supportive  of  unit  maiming. 

On  October  18,  2002,  Army  Vice  Chief  of  Staff,  General  Jack  Keene,  formally  chartered  a 
Unit  Manning  Task  Force  to  accomplish  the  following: 

•  Review  the  history  of  Army  unit  maiming,  and  related  efforts,  and  draw  lessons  from 
these  efforts. 

•  Define,  scope  and  bound  the  unit  manning  problem. 

•  Recommend  alternatives  for  unit  maiming  the  Army  to  enhance  unit  cohesion  and 
improve  Army  readiness. 

•  Analyze  costs  and  policy  implications  of  implementing  a  imit  manning  system. 

•  Recommend  an  implementation  plan  to  transition  from  an  individual  replacement  system 
to  a  unit  manning  system. 

This  p^er  documents  development  of  a  unit  manning  scheduling  model  used  to  analyze 
objectives  (3),  (4)  and  (5)  listed  above.  The  model  simultaneously  schedules  unit  manning,  unit 
rotations,  and  transformation  of  combat  brigades  into  Stryker  combat  teams  and  Units  of  Action 
over  a  164  month  planning  horizon. 

2. 1  Historical  Overview  of  Unit  Manning 

Historical  records  document  over  a  dozen  attempts  by  the  Army  to  unit  man  combat 
organizations  since  the  mid- 1900s.  In  each  case,  the  Army  eventually  reverted  back  to  an 
individual  replacement  system.  Table  2.1  below  cites,  and  briefly  summarizes,  major  unit 
manning  initiatives  since  1955  [Thurman,  1989].  Past  unit  manning  initiatives  provided  an 
understanding  w^y  previous  attempts  failed.  The  Task  Force  also  gained  an  appreciation  for  the 
complexity  of  and  key  insights  into  unit  maiming  large  Army  organizations.  Key  lessons  learned 
are  given  below. 

Unit  manning  achieved  horizontal  bonding  among  enlisted  soldiers  but  commissioned  and 
noncommissioned  officer  turnover  broke  down  vertical  cohesion.  Senior  leaders  were  allowed  to 
depart  units  for  personal  and  professional  reasons  but  junior  enlisted  soldiers  were  locked-in  for 
the  duration  of  the  unit  manning  cycle.  Leader  turnover  created  resentment  and  frustration 
among  lower  ranks. 

•  Unit  leaders  were  not  prepared  for  the  challenges  of  sustaining  unit  cohesion  and  high  imit 
performance  once  the  imit  reached  acceptable  standards  of  training  readiness.  Soldiers  grew 
weary  and  frustrated  with  repetitive  training  on  tasks  already  mastered. 

•  Senior  Army  leaders  failed  to  think  through  and  plan  Army-wide  unit  manning.  In  support  of  the 
transition  from  individual  to  unit  manning,  the  Army  failed  to  change  personnel  management 
policies  and  processes  and  failed  to  change  soldier  professional  development  for  training,  military 
schools  and  promotion  policies. 
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•  Several  unit  manning  initiatives  were  overcome  by  world  events  while  others  lost  momentum  by 
not  synchronizing  unit  manning  witii  on-going  Army  initiatives. 

•  Piecemeal  implementation  of  imit  maiming,  in  terms  of  time  and  location,  created  disparity  and 
friction  between  unit  manned  imits  (haves)  and  IRS  manned  units  (have  nots).  In  most  cases, 
Army  leaders  failed  to  effectively  deal  with  festering  resentment  between  unit  manned  units  (e.g., 
received  favorable  treatment)  versus  non-unit-manned  units  (e.g.,  cut  resources,  given  less 
important  administrative  duties,  etc.)  which  angered  and  frustrated  imit  leaders  and  soldiers  in 
IRS  units. 

2.2  Problem  Definition 

Operational  successes  of  the  U.S.  Army  dating  back  to  World  War  I  can  be  traced  to  the 
important  contributions  the  individual  replacement  system  made  to  manning  and  sustaining 
combat  imits.  For  decades,  IRS  manned  units  successfully  accomplished  missions  ranging  from 
combat  to  peacekeeping  to  humanitarian  relief  Today,  the  individual  replacement  system 
continues  to  provide  the  Army  with  a  flexible  means  for  manning  all  types  of  units  to  meet  all 
missions. 

By  design  and  implementation,  the  individual  replacement  system  is  highly  individual 
centric.  Constant  personnel  turnover  generates  significant  unit  turbulence  that  breaks  down 
cohesion.  Factors  that  degrade  unit  cohesion  and  readiness  are  listed  below. 

•  The  steady  flow  of  personnel  in  and  out  of  combat  units  breaks  down  bonds  between  soldiers  and 
disrupts  unit  cohesion  and  teamwork.  This  is  especially  troublesome  in  combat  and  combat 
support  units  where  cohesion  and  teamwork  are  needed  most. 

•  Constant  personnel  turnover  leads  to  wide  varying  degrees  of  experience  among  soldiers.  Most 
turn-over  involves  lower-skill  level  soldiers.  This  requires  units  repeatedly  train  on  basic  skills 
and  lower  echelon  training  preventing  progression  to  higher  level  and  higher  echelon  training. 
Tmnover  impedes  the  imit  from  functioning  together  as  an  integrated  team  for  any  extended 
period  of  time. 

•  Close  to  100%  yearly  turnover  in  short  tour  units  makes  cohesion  difficult,  if  not  impossible  to 
achieve. 

•  Manning  short  tour  units  requires  personnel  managers  to  cut  short  three  year  stabilized  tours 
which  disrupts  soldier  stability  and  military  family  well  being.  It  also  drives  up  costs  as  soldiers 
often  move  families  before  the  short  tour  and,  twelve  months  later,  die  families  move  to  the  next 
duty  station. 
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HiSTORK^  S%$m/tARY  OF  UNIT  M|ANNiH0  INITIATIVISS 


Gyroscope  (1955- 
1959)  EUROPE 


OVUREP 

(1961-1962) 

KOREA 


Long  Thrust 
(1962-1963) 
EUROPE 


ROTAPLAN 

(1962-1963) 


UN  rotation  plan 
(1974) 

Brigade  75-76 


Cohesive  Unit 
Program  (CUP) 
1982 


Rotation  of  entire  divisions, 
regiments,  and  battalions  (with 
family  members)  from  stateside  to 
FRG. 


Rotation  of  combat  units  (without 
famiiy  members)  to  Korea  for  one 
year  timeframes 


Expected  rasuits  not  realized, 
increased  cost  flow,  combat 
effectiveness  fluctuation  too  large 
across  3  phases  (initial,  mid-tour, 
end).  Administrative  burden  and 
resource  costs  were  high  during  time 
of  malor  budget  reductions 


Berlin  Crisis  (*62)  -  could  not  handle 
contingencies.  Test  program  rushed 
without  implementation  of  plans  and 
policies  needed  for  success.  Focus 
was  on  rotation  -  not  cohesion. 


Most  ambitious  unit  manning  ever 
attempted.  Morale  increased,  delta  in 
effectiveness  documented  across  3  Trefry/ 

phases.  Importance  of  unit  cohesion  as  a  Elton 
combat  multiplier  learned  by  future 
leaders  Thurman,  Wagner  and  Foss 


7  Brigade  Groups  deployed,'  all 
expectations  met,  draft  supported,  12 
month  tour,  "combat  zone".  Extremely 
succesfui  compared  to  individual 
replacements.  Departure  from  Gyroscope 
-  no  family  members  moved  and  units 
were  smaller.  Achieved  degree  of 
cohesion  and  bonding  despite  policies _ 


Rotation  of  battle  groups  from 
CONUS  to  Europe,  without 
dependents,  for  a  six  month  tour 


Completed  7  exercises 


Personnel  turbulence,  decreased 
readiness,  did  not  achieve  reduced  B 

P  deficits  actually  increased  and  Congress  directed,  no  dependents.  3 
increased  costs.  Test  program  Brigade  Group  per  rotation  ^Yr)  1 -Berlin, 
rushed  without  implementation  of  1-tmg.  1 -CONUS.  Achieved  degree  of 

plans  and  policies  needed  for  cohesion  and  bonding  despite  policies 

success.  Focus  was  on  rotation  -  not 
cohesion. 


Increased  cost,  decreased  Europe 
POMCUS:  Show  support  for  NATO,  pressure 


tie  US  DIv  to  Europe 


Platoon  level  program  started  by 
GEN  Shoemaker  at  FORSCOM. 


FORSCOM,  Europe,  CSA  against  It. 
Approved  by  SECDEF  after  CSA  death 
(1974).  1  example  reassigned  3081  EM 
to  deplov  2742  in  Bde  _ 


CUP  proved  successful  -  easily  handled 
by  all  Theaters  and  by  FORSCOM  -  Led  to 
Company  COHORT;  If  platoons  were  Elton 
good,  then  companies  and  battalions  must 
be  better 


Career  long  affiliation  recurring 
battalion  level  assignments  CONUS  Never  fully  implemented  or  evaluated 
&OCONUS 


Regimental 
Concept  (1982) 


Company 

Replacement  Unit  formed  in  FORSCOM,  trained 
Model  (18/18)  for  1 8  months  then  group  moved  to 
(Project  Europe  with  families  for  18  months 

COHORT)  (1981)  then  disestablished 
EUROPE 


Unsupportable  in  USAREUR  as 
cycles  for  individual  tour  length  and 
OCONUS  life  cycle  did  not  coincide. 

local  Installatloiis  could  not  absoiP  Terminated  due  to  unsupportable 
residual  soldiers,  higher  intra- 
CONUS  turbulence 


Unit  formed  in  WESTCOM  or 
FORSCOM  for  24  months  then 
deploys  to  Korea  for  12 


Company 
Replacement 
Model  (24/12) 
(Project 
COHORT) 
KOREA 


Units  are  linked  in  CONUS- 
Battalion  Rotation  OCONUS  pairs  on  same  cycle. 
Model  (36/36)  Each  unit  spends  3  yrs  in  MACOM 
(1984-1986)  and  rotates  at  mid-point  in  unit's 
tour 


Unit  has  fixed  3  yr  cycle  with 
Traditional  Non-  soldiers  and  leaders  stabilized  for 
deploying  full  time.  Annual  "top  ofT  for 
Battalion  Model  unprogrammed  attrition.  Unit 
^6mo)  forms,  trains,  disestablishes  at 
same  location 


Qiictafnori  Similar  to  non-deploying  model  wifli 
r'r^ur^o-r  «  continuous  lifecycle  in  wrtilch 

^  rPRsil™  assignment  windows  every  4 
'  i986  ^  months,  everyone  only  stabilized 
between  windows 


Similar  to  non-deploying  model  \A^h 
Sustained  a  continuous  lifecycle  in  which 

COHORT  Model  assignment  windows  every  12 
(PRS12)  months,  everyone  stabilized 

between  windows 


Sustainable,  but  EUSA,  FORSCOM 
and  WESTCC^  all  expressed 
different  reservations. 


I  Field  evaluation  and  chain  of 
command  indicated  model 
unacceptable  to  USAREUR  as  local 
installations  and  communities  could 
not  accept  Impacts  of  rotating 
battalions 


Total  of  27  battalions  established  on 
this  model  (18  activated,  9 
converted)  to  facilitate  change  of 
infantry  forces  to  ID(L)  design 


implemented  In  1986  following 
termination  of  Battalion  Rotation 
Model  - 141  companies  on  this 
model  with  177  projected  at  time  of 
report.  Not  evaluated  or  analyzed 


Not  intended  for  fielding,  was  applied 
to  the  Tth  and  10th  ID(L)  as  a 
compromise.  Currently  60 
companies  on  the  model  and  88 
projected  at  time  of  report.  Not 
evaluated  or  analyzed 


COHORT  concept  seems  to  operate  most 
effectively  when  entire  division  Is 
COHORT.  Not  fully  evaluated 


WRAIR  assessment  Is  that  4  month 
stability  will  not  provide  enhanced 
cohesion 


12  month  stability  Is  minimum  acceptable  Thurman 
to  WRAIR  to  provide  enhanced  cohesion 


Table  2.1  Overview  of  Unit  Manning  Initiatives 
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These  factors  illustrate  that  the  individual  replacement  system  is  not  well  suited  to  synchronizing 
assignments  of  soldiers  to  align  with  the  unit’s  mission  vvliich  is  important  to  setting  conditions 
for  success. 

What  is  the  Nature  of  Future  Military  Operations? 

Since  the  Cold  War  ended,  the  Army  operations  in  Panama,  Haiti,  Somalia,  Desert  Storm, 
Kosovo,  Bosnia,  Operation  Enduring  Freedom  (OEF)  in  Afghanistan  and  Operation  Iraqi 
Freedom  (OIF)  have  been  the  full  spectrum:  Combat,  peacemaking,  peacekeeping  and 
humanitarian  support.  Future  operations  will  be  full  spectrum,  day  and  night,  chaotic,  rapid, 
intense,  lethal,  fluid,  decentralized,  come-as-you-are  with  little  or  no  notice  taking  place  in 
complex  urban  environments  and  remote,  rough  terrain.  Distinguishing  neutral  actors  from 
hostile  enemy  forces  will  be  difficult  at  best.  These  conditions  will  generate  high  levels  of 
stress,  fear,  uncertainty  and  fatigue  and  have  the  potential  to  quickly  break  down  weak  teams 
into  self-serving  groups  of  individuals  more  concerned  with  personal  safety  and  survival  than 
mission  accomplishment. 

What  is  Unit  Manning? 

The  intent  of  unit  manning  is  to  set  conditions  for  unit  leaders,  and  the  Army,  to  build 
cohesive,  high  performing  combat  teams  by  rigorously  managing  personnel  turnover  to  reduce 
unit  turbulence  and  stabilize  combat  units.  Reducing  turnover  commonly  ejqierienced  in  IRS 
manned  units  will  set  conditions  for  soldier  bonding  and  foster  unit  cohesion;  both  of  vibich  are 
critical  for  combat  teams  to  accomplish  missions.  Over  time,  increased  unit  stability  will  also 
improve  the  predictability  of  Amty  life  for  soldiers  and  enhance  well  being  for  Army  families. 

What  Units  should  be  Unit  Maimed? 

Scoping  and  bounding  the  unit  manning  problem  led  the  Task  Force  to  examine  various 
military  organizations  to  determine  A^Aiich  units  need  to  be  unit  manned  and,  of  those,  which 
were  most  suitable.  Screening  criteria  for  identifying  unit-manned  units,  necessary  and 
sufficiency  conditions,  included  echelon  (company,  battalion,  brigade,  division,  corps),  unit  type 
(combat,  combat  support,  combat  service  support),  density  of  soldier  skills,  unit  geographic 
location,  mission  essential  task  list  (METL)  and  range  of  assigned  missions. 

Based  on  analysis  and  assessments,  along  with  feedback  from  stakeholders  and  experts,  the 
Task  Force  concluded  it  was  neidier  practical,  necessary,  nor  feasible  to  imit-man  all  Army  units. 
Units  which  must  either  remain  continuously  functional  or  be  continuously  realty  for  a  crisis  are 
not  good  candidates.  Such  units  would  be  better  manned  using  individual  replacements. 
Examples  include: 

•  institutional  support  units  (e.g.,  initial  entry  training  units); 

•  Army  schools  (e.g..  Command  and  General  Staff  College,  Army  War  College,  Sergeants  Major 
Academy,  U.S.  Military  Academy); 

•  headquarters  (e.g..  Headquarters  Department  of  the  Army  (HQDA),  major  command  (MACOM) 
and  major  subordinate  command  (MSC)  headquarters); 

•  tactical  units  (Army  ranger  battalions  and  special  forces);  and 
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•  ceremonial  units  (e.g..  Army  bands  and  the  Old  Guard  Brigade  at  Fort  Meyer  in  Washington 
D.C.. 

Accordingly,  we  bounded  unit  manning  to  vyiiere  it  was  needed  most  and  to  units  that  would 
benefit  most;  namely,  combat  and  combat  support  units  at  brigade  and  below. 

Linking  Unit  Manning  to  Strategic  Army  Initiatives 

Lessons  learned  from  past  initiatives  suggested  it  was  important  to  synchronize  unit  manning 
with  on-going  strategic  Army  initiatives  would  help  facilitate  successful  implementation  of  imit 
maiming  by  leveraging  momentum  of  on-going  initiatives.  Two  on-going  strategic  Army 
initiatives  that  make  this  ‘the  right  time’  for  unit  manning  are  Army  transformation  and  unit 
rotations. 

Unit  Manning  in  Support  of  Army  Transformation. 

The  Army  is  presently  transforming  separate  armor,  infantry,  and  cavalry  brigades  into  six 
Stryker  brigade  combat  teams  (SECT)  and,  following  that.  Units  of  Action  (UAs).  Key  features 
of  Stryker  brigade  teams  and  Units  of  Action  include: 

•  organized  as  fully  functional  combat  teams; 

•  downsized  from  approximately  5000  soldiers  today  to  approximately  3800  and  2600  soldiers  in 
SBCTs  and  UAs,  respectively; 

•  more  technologically  advanced  than  brigades  today; 

•  deployable  world-wide  within  96  hours  compared  to  two  to  six  weeks  today;  and 

•  self-sustainable  combat  team  for  short  periods  of  time. 

Stryker  transformation  started  in  2000  and  will  continue  through  2007.  Currently,  the  first 
Unit  of  Action  is  scheduled  to  transform  starting  in  2008.  Along  with  organization,  technology 
and  equipment  changes,  fielding  the  new  units  will  require  major  changes  to  doctrine,  tactics, 
techniques  and  operating  procedures.  Transformation  is  accomplished  in  several  phases: 
Equipment  tum-in,  unit  set  fielding  (USF),  new  equipment  training  (NET),  collective  training, 
major  readiness  exercises  to  assess  initial  operational  capability  (IOC)  and  final  operational 
capability  (FOC),  and  culminating  with  unit  certification.  Once  old  equipment  is  turned  in,  the 
unit  is  ‘stood  down’  for  the  transformation  period  generally  lasting  12  to  36  months.  Once 
certified,  the  unit  is  declared  ‘ready’  for  military  operations  [Berry,  2002]. 

Under  IRS,  the  Army  normally  stabilizes  transforming  units  using  a  practice  called  fencing. 
Fencing  a  unit  stabilizes  soldiers  for  the  transformation  period  from  unit  set  fielding  through 
initial  operational  capability.  IOC  is  a  major  training  event  designed  to  assess  the  progress  of  the 
unit  imder  realistic,  controlled  conditions.  Although  stabilization  rules  vary  by  type  of  unit, 
mission,  or  location,  the  objective  is  to  enable  the  unit  to  accomplish  the  mission.  Personnel 
usually  remain  in  the  same  duty  position  until  IOC  which  prevents  soldiers  from  attending 
military  schools  or  being  reassigned  unless  released  early  by  the  chain  of  command. 

The  first  Stryker  brigade  combat  team  (SBCTl),  3*^  Brigade  of  2"^  Infantry  Division, 
experienced  significant  unit  turbulence  due  to  poorly  coordinated  fencing.  By  the  second  year  of 
a  tiiree-year  transformation,  the  unit  experienced  62%  personnel  turnover  [Berry,  2002].  This 
resulted  in  numerous  unplanned,  un-resourced  repeats  of  new  equipment  training.  It  also 
delayed  collective  training  w^ich  had  to  be  repeated  as  well.  By  IOC  in  May  2003,  65%  of  the 
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key  leaders,  including  all  maneuver  commanders,  were  scheduled  to  depart  the  unit  within  a 
month  after  IOC  which  broke  down  cohesion  and  degraded  readiness  (see  Table  2.2  below). 
Under  unit  manning,  personnel  assignments  will  be  synchronized  with  the  unit’s  lifecycle  from 
unit  set  fielding  through  post-transformation  employment,  assuming  transformation  and  post¬ 
transformation  employment  can  be  accomplished  in  36  months. 


Brigade  (BDE) 

Arrival  Date 

Planned  Departure 

JUL2002 

JUL2004 

Command  Sergeant  Major  (CSM) 

MAY  2000 

JAN  2003 

Executive  Officer  (XO) 

AUG  2002 

'JUN2003 

Personnel  (SI) 

JUN[2002 

JAN  2003 

JUN2004 

Assistant  Intelligence  Officer  (A/S2) 

JUN2002 

Operations  (S3) 

JUN2002 

|;:';:':..|JUNi2003  :  .  : 

Logistics  (S4) 

MAY  2001 

JAN  2003 

Psychological  Operations  (S5) 

JUN2001 

— !5B— 

Communications  and  Electronics  (S6) 

DEC  2002 

DEC  2003 

Civil  Affairs  (S7) 

JUN2001 

DECOORD 

JUN2002 

JUN2002 

Engineer  (EN) 

JUN2002 

Battalion  (BN) 

Commander,  2-3  Infantry  (IN) 

MAR  2001 

Commander,  5-20  Infantry  (IN) 

JUN2001 

Commander,  1-23  Infantry  (IN) 

JUN2001 

Commander,  1-14  Cavalry  (CAV) 

JUN2001 

mssmmmm 

Commander,  1-37  Field  Artillery  (FA) 

JUN2002 

Commander,  296  BDE  Support  BN  (BSB) 

JUN2002 

JUN  2004 

Table  2.2.  Leader  Turnover  for  Stryker  Brigade  Combat  Team  One  (SBCTl),  Fort  Lewis 
Unit  Manning  in  Support  of  Unit  Rotations. 

The  end  of  the  Cold  War  brought  changes  to  the  international  landscape  that  caused  the 
Department  of  Defense  to  rediink  how  to  respond  to  world  crises.  Across  all  services,  military 
troop  strengths  and  forces  were  reduced  by  approximately  45%  resulting  in  ntimerous  military 
bases  closures.  A  five  fold  increase  in  deployments  in  the  1990s,  conqjared  with  the  Cold  War 
Era,  hastened  Army  efforts  to  transform  from  a  heavy,  forward  deployed  force  to  a  quick- 
reaction  expeditionary  force  [Berry,  2002].  Short  tours  continue  to  sustain  Korea,  but  it  has  been 
6-to-12  month  unit  rotations  that  met  demands  of  increased  operational  tempo. 

As  with  transformation,  rotational  units  are  also  fenced  under  IRS.  Non-deployable 
personnel  are  transferred  to  other  units  in  exchange  for  deployable  replacements  three  to  six 
months  prior  to  the  rotation.  This  gives  the  rotating  unit  time  to  integrate  and  train  new 
personnel.  However,  the  practice  of  transferring  non-deployable  personnel  conceivably 
increases  non-deployable  personnel  to  between  50  to  80%  of  assigned  strength.  Rotational  units 
generally  experience  substantial  turnover  among  fenced  persormel  who  become  transfer  eligible 
following  the  rotation. 

To  mitigate  hardships  that  rotations  impose  on  soldiers  and  families,  die  Army  adopted 
policies  to  stabilize  soldiers  for  six  months  following  a  short  tour  or  rotation.  Soldiers  are 
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exempted  from  a  rotation  if  it  impacts  (1)  a  scheduled  change  of  station;  (2)  professional 
schooling;  or  (3)  extends  past  a  solder’s  termination  of  military  service  date.  A  recent  RAND 
study  of  Bosnia  deployments  reveals  approximately  38%  of  personnel  assigned  to  rotating  units 
were  not  deployable  under  peacetime  policies  and  rules  (see  Table  2.3  below).  IRS-related 
fencing  practices  significantly  contribute  to  personnel  turnover,  unit  turbulence  and  degrade  unit 
readiness  in  rotational  units. 


SOLDIER  NON-DEPLOYABILITY 

UNDER  PEACETIME  RULES 

PERCENT  OF  SOLDIERS  NON-DEPLOYABLE  BY 
UNIT /INSTALLATION 

IstCAV 

10*’  MTN 

Fort  Riley 

Wartime  non-deployable  soldiers 

4.0% 

3.9% 

3.5% 

Windows  for  PCS  (45  days),  ETS  (90  day),  and 
Command  Loss  (135  day) 

20.0% 

16.9% 

21.8% 

Stabilization  policy  for  soldiers  returning  from  short 
tour  or  rotation 

116% 

18.6% 

14.7% 

TOTAL 

35.6% 

39.4% 

40.0% 

Table  2.3.  Reasons  soldiers  non-deployable  for  three  recent  Bosnia  rotations 

Unit  manning  will  synchronize  assignments  of  soldiers  to  rotating  units  ahead  of  time  to  build  a 
stabilized  unit  for  the  duration  of  the  rotation  and  beyond.  This  stabilized  period  would  also 
include  time  for  leaders  to  train  the  unit  prior  to  the  deployment.  By  significantly  reducing  the 
percentage  of  non-deployable  personnel  under  peacetime  deployment  rules,  unit  manning  will 
greatly  simplify  the  process  for  preparing  units  to  rotate. 

Chapter  3:  Unit  Manning  Methods 

Unit  manning  is  about  building  teams.  The  system  presented  here  for  manning  units  consists 
of  three  methods  engineered  and  designed  specifically  for  tactical  combat  units  at  brigade  and 
below.  However,  the  methods  can  be  ^plied  just  as  well  to  any  unit  regardless  of  echelon,  lype, 
skill  density,  mission  essential  tasks,  geographic  location  or  mission  during  peace  or  war.  The 
methods  are: 

•  Lifecycle 

•  Cyclic  Regeneration 

•  Package  &  Individual  Replacements 

Collectively,  the  unit  manning  system  merges  the  flexibility  of  individual  replacements  with 
unit-centric  methods  for  building  and  sustaining  highly  cohesive  combat  teams  over  time.  By 
design,  die  system  will  stabilize  combat  units  setting  conditions  for  soldiers  to  establish  trust 
relationships  and  bond  together  as  a  team  leading  to  higher  levels  of  performance  and  readiness. 

3,1  Lifecycle  Unit  Manning 

Under  lifecycle  maiming,  leaders  and  soldiers  assemble,  train  and  employ  as  a  team. 
Lifecycle  unit  manning  is  the  preferred  method  for  building  combat  teams.  It  is  well  suited  to 
reconstituting  a  imit  that  experiences  50%,  or  more,  turnover;  vdiether  replacing  programmed 
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transfers  or  un-programmed  casualties.  Lifecycle  manning  consists  of  four  phases:  build,  train, 
employ  and  release.  Time-wise,  the  build  and  release  phases  are  not  counted  as  part  of  the  unit’s 
lifecycle. 

Build  Phase 

During  the  build  phase,  designated  members  of  the  unit’s  command  team  accomplish  actions 
that  prepare  the  unit  for  manning  and  building  a  combat  team.  Depending  upon  the  unit’s  size 
and  geographical  location,  the  build  phase  may  start  30  to  90  days  prior  to  the  imit  being 
formally  organized.  This  gives  the  unit,  and  the  military  installation  where  it  is  located,  a 
window  of  time  to  process  soldiers  and  families.  For  example,  building  a  5000  soldier  brigade 
combat  team  could  conceivably,  although  not  likely,  require  in-and-out  process  up  to  10,000 
soldiers  and  families.  Packing  and  shipping  household  goods,  and  clearing  quarters,  alone,  will 
take  time.  For  unit  manning  to  continue  smoothly,  gains  and  losses  will  need  to  be  staggered 
and  synchronized  over  time.  The  build  phase  includes,  but  is  not  limited  to,  the  following: 

•  Organize,  equip  and  man  the  unit,  sign  for  barracks,  and  offices  and  motor  pools; 

•  Accomplish  soldier  in-processing  actions  such  as  assignment  of  living  quarters  (government 
housing,  off  post,  or  barracks),  medical,  dental,  identification  cards,  military  driver’s  license, 
inventorying  and  issuing  personal  equipment,  weapons,  gas  mask,  military  vehicles  and  vehicle 
and  fire  arms  registration; 

•  Accomplish  initial  soldier  training  such  as  weqron  qualification,  drivers  training  and  testing,  and 
physicjd  fitness  testing; 

•  Interview  and  coimsel  new  soldiers,  develop  imit  policies,  standards  and  operating  procedures. 
Allow  block  leave  for  stabilized  soldiers. 

•  The  imit’s  command  team  accomplishes  these  tasks  in  coordination  witii  parent  headquarters,  the 
garrison  command  team,  installation  support  activities  and  the  U.S.  Army  Hiunan  Resources 
Command. 

Organization  Dav 

Depending  upon  die  unit’s  size,  training  starts  may  be  staggered  at  lower-echelons  so  time 
and  training  opportunities  are  not  lost.  Nevertheless,  it  is  envisioned  that  at  some  point  an  event 
such  as  an  organization  day  (0-day)  will  be  held  to  formally  recognize  the  new  team.  By  diis 
point  all,  or  nearly  all,  personnel  assigned  to  the  unit  are  present  for  duty.  The  event  officially 
marks  the  transition  from  build  to  train.  The  event  is  also  an  important  opportunity  to  celebrate 
the  professional  history,  military  heritage,  and  past  achievements  of  the  unit  and  to  recognize  and 
formally  acknowledge  the  command  team  as  well  as  welcome  soldiers  and  families.  Finally, 
organization  day  is  a  time  for  socializing  and  becoming  acquainted  with  each  other  in  an 
informal,  family-oriented  setting. 

Train  Phase 

During  the  train  phase,  the  unit’s  focus  is  on  individual  and  collective  training  -  building  unit 
competency  leading  to  imit  certification.  The  length  of  time  for  units  to  become  trained  and 
certified  will  vary  by  the  type  of  unit  and  other  factors  such  as  personnel  turnover,  soldier 
proficiency,  the  mission,  imit  location  and  echelon.  The  train  phase  concludes  with  certification 
day  (C-day)  which  formally  recognizes  that  the  unit  is  employable  and  reacfy  for  rotations  or 
deployments. 
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Employ  Phase 

During  the  employ  phase,  the  unit  maintains  its  certified  level  of  training  readiness  (T-rate) 
and  continues  to  work  on  mission  essential  tasks  while  building  higher  levels  of  collective  team 
competency.  Soldiers  bond  together  through  shared  experiences.  The  unit  continues  to  develop 
vertical  and  horizontal  cohesion  among  all  soldiers.  Achieving  cohesion  gives  soldiers  an 
unshakable  commitment  to  the  unit,  each  other  and  the  mission.  It  also  promotes  a  commitment 
to  each  other,  the  unit  and  the  mission  that  hold  soldiers  together  as  a  team  in  the  face  of  the 
stress  and  danger  of  combat.  Throughout  the  employ  phase,  the  unit  maintains  its  capability  to 
accomplish  all  assigned  missions. 

Release  Phase 

During  the  release  phase,  the  unit  stands  down  ^d  is  not  available  for  employments. 
Release  day  (R-day)  marks  the  end  of  the  employ  phase  and  is  similar  to  organization  day 
described  above.  It  is  a  day  to  recognize  and  honor  soldier’s  achievements  and  the  unit’s 
accomplishments.  During  Ae  release  phase,  50  to  90%  of  the  unit’s  personnel  will  be 
reassigned.  Soldiers  v^o  remain  in  the  unit  for  the  next  lifecycle  can  begin  block  leave.  For 
soldiers  remaining  in  the  unit  for  the  next  unit  manning  cycle,  the  release  and  subsequent  build 
phases  provide  them  widi  an  opportunity  to  take  block  leave.  The  release  phase  ends  vdien 
personnel  actions  are  completed,  and  equipment  and  facilities  are  turned  over  to  either  the  next 
unit  manning  team  or  appropriate  agencies.  The  figure  below  depicts  the  phases  of  life  cycle 
unit  manning  and  illustrates  Ae  overlap  of  successive  lifecycles. 


3.2  Cyclic  Regeneration 

As  discussed  previously,  personnel  turnover  under  the  individual  replacement  system 
generates  unit  turbdence  that  breaks  down  team  unity.  Cyclic  regeneration  manning  rigorously 
manages  personnel  losses  and  gains  to  preserve  team  cohesion.  This  enables  the  team  to 
continue  to  function  smoothly  at  a  high  level  of  effectiveness. 

Historically,  annual  un-programmed  losses  range  between  7  to  12%.  Losses  ranging 
between  10  to  30%  will  not  normally  reqxiire  that  a  unit  to  be  ‘stood  down’  for  lifecycle  rebuild. 
Cyclic  regeneration  is  ideally  suited  for  enabling  units  to  recover  from  losses  in  the  10  to  30% 
range  v^ere  an  experienced  cadre  of  veteran  soldiers  are  available  to  quickly  integrate  new 
soldiers  into  a  combat  team  and  conduct  individual  and  collective  training.  This  approach 
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quickly  reestablishes  the  team  while  preserving  mission  capability  of  the  unit.  The  unit  remains 
continuously  ready  and,  if  needed,  employable  even  during  regeneration. 

As  shown  in  the  figure  below,  cyclic  regeneration  consists  of  two  phases;  regeneration  and 
employ.  Programmed  losses  and  gains  are  compressed  into  the  regeneration  phase  which  allows 
the  command  team  to  focus  exclusively  on  in-processing  and  training  new  soldiers  and  out- 
processing  departing  soldiers  and  families. 
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Figure  3.2  Cyclic  Regeneration  Unit  Manning 

The  regeneration  phase  also  provides  soldiers  remaining  in  the  unit  with  an  opportunity  to 
take  block  leave.  The  length  of  the  regeneration  phase,  and  the  period  between  regeneration 
phases,  may  vary  depending  upon  the  unit’s  type,  location,  echelon  and  mission.  The  time 
between  unit  regenerations  may  range  between  8  to  14  months  depending  on  the  mission  and 
operational  requirements. 

3.3  Package  and  Individual  Replacements 

Package  and  individual  replacements  provide  a  quick  and  effective  means  to  replace 
programmed  and  im-programmed  losses  in  key  leader  positions  and  low  density,  mission-critical 
skills.  Generally,  package  and  individual  replacements  will  occur  periodically  at  plaimed 
intervals,  or  upon  request  to  replace  losses  prior  to  a  major  operational  event.  Individual  and 
package  replacements  are  also  applicable  for  manning  units,  or  sub-elements  of  a  unit,  that  must 
remain  functional  at  all  times. 

3. 4  Applying  Unit  Manning  Methods  to  the  1 7T^  Infantry  Brigade 

When  3rd  Brigade/2d  Infantry,  Fort  Lewis,  Washington  transformed  into  the  Army’s  first 
Stryker  brigade  combat  team,  SBCTl,  the  unit  was  fenced  according  to  IRS  policy.  This  was 
intended  to  prevent  soldiers  from  departing  the  unit  prior  to  initial  operating  capability  (IOC)  in 
the  summer  of  2003.  However,  policy  exceptions  allowed  many  soldiers  to  depart  early  for 
reenlistment  or  professional  development  timelines.  Fencing  failed  to  stabilize  SBCTl  and,  as  a 
result,  SBCTl  experienced  62%  turnover  before  reaching  IOC. 

Transformation  of  the  172”**  Infantry  Brigade,  Fort  Wainwright,  Alaska,  into  SBCT3  started 
in  October  2003  and  will  continue  tiirough  the  summer  of  2005.  Equipment  tum-in  and  leader 
training  began  in  June  2003.  In  February  2003,  the  Secretary  of  the  Army,  The  Honorable 
Thomas  E.  White,  and  the  Chief  of  Staff,  Army,  General  Eric  Shinseki,  directed  the  Unit 
Marming  Task  Force  develop  a  unit  manning  plan  for  the  172”'*  Brigade,  in  part  to  avoid 
problems  associated  with  manning  SBCTl. 

The  remote  location  of  the  Alaska  Command,  coupled  with  the  extreme  Alaska  environment, 
imposed  constraints  and  conditions  on  unit  marming  that  may  not  exist  for  any  other  unit. 
Analysis  of  Alaska’s  constrained  transportation,  storage  and  human  resources,  plus  a  very  tight 
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housing  market,  made  it  infeasible  to  use  lifecycle  exclusively  to  unit  man  SBCT3.  To  deal  with 
these  challenges,  the  Task  Force  developed  a  manning  plan  for  SBCT3,  depicted  in  the  figure 
below,  that  combined  lifecycle  and  cyclic  regeneration. 
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Figure  3.3  172d  SIB  /  SBCT  3  Unit  Manning  and  Transformation 


Past  experience  has  shown  that  successful  transformation  is  highly  dependent  upon  properly 
executed  unit  manning.  This  involves  synchronizing  soldier  assignments  and  training  and  the 
unit’s  mission  timeline.  The  unique  circumstances  of  unit  manning  SBCT3  in  Alaska  bought 
together  the  Alaska  Command  with  the  Army  Gl,  Human  Resources  Command,  U.S.  Army 
Pacific  Gl  and  the  Unit  Manning  Task  Force  to  develop  a  brigade  stabilization  plan  that 
included: 


•  Financial  incentives  for  reenlistments  in  Alaska; 

•  Extensions  for  172"'^  volunteers  willing  to  remain  in  Alaska  for  the  duration  of  transformation  -  a 
key  provision  of  unit  manning  since  each  extension  offset  two  changes-of-station; 

•  Inter-theater  transfers;  and 

•  Scheduling  10  to  15%  losses  in  2004  and  2005  to  mitigate  2006  turnover. 

•  In  2006  and  beyond,  unit  turbulence,  anticipated  to  run  20  to  35%  of  unit  strength  for  several 
years,  would  be  managed  through  cyclic  regeneration. 

Scheduling  Unit  Manning  in  Support  of  172"^  Transformation 

At  the  highest  levels  of  fte  Army,  scheduling  unit  manning  requires  de-conflicting 
individual-centric  professional  development  policies  governing  assignments,  promotions, 
schools,  and  commands  from  imit-centric  initiatives  such  as  Army  transformation,  force 
modernization  and  unit  rotations.  These  changes  must  then  be  interpreted  and  applied  at  the  unit 
level,  wdiere  scheduling  involves  synchronizing  and  aligning  assignments,  training,  schools,  and 
development  for  thousands  of  soldiers  widi  the  unit’s  transformation  timeline.  The  172"^ 
transformation  timeline,  shown  below,  highlights  the  complex  nature  of  the  unit  manning 
scheduling  problem  at  the  unit  level. 
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Figure  3.4  172d  SEB  /  SBCT  3  Transformation  Schedule 


The  upper  section  lays  out  new  equipment  fielding,  new  equipment  training  and  critical 
transformation-related  courses.  These  are  scheduled  by  effective  dates  (E-dates),  shown  as 
diamonds,  which  denote  start  dates  for  unit  training.  Tentative  windows  for  major  readiness 
exercises  leading  up  to  IOC  are  also  shown.  The  middle  section  gives  estimates  for  personnel 
replacements  and  windows,  by  unit  and  E-dates,  plus  package  replacements  for  2004  and  2005. 
The  tables  at  the  bottom  estimate  personnel  replacements  for  high  density  and  critical  positions. 
Once  personnel  requirements  were  forecasted  for  SBCT3,  the  Task  Force  assessed  soldier 
availability,  by  grade  and  skill,  based  on  annual  accessions  forecasts  to  meet  Army-wide 
personnel  requirements.  This  process  was  repeated  for  each  instantiation  of  imit  maiming,  by 
imit  type,  for  the  entire  164  month  scheduling  horizon. 

Unit  manning  rescheduled  command  tours  to  fit  the  transformation  timeline.  Since 
commanders  were  already  slated  for  SBCT3,  the  Task  Force  developed  a  plan  to  merge  timelines 
for  current  and  subsequent  commanders  with  transformation  requirements  through  2007.  The 
first  chart  in  the  figure  below  shows  brigade  and  battalion  command  tours  under  IRS.  Changes  of 
command  were  to  occur  throughout  the  transformation  time  period  base  on  Army  command  tour 
policy  seemingly  irrespective  of  how  leader  turnover  might  impact  the  unit’s  mission.  Clearly, 
commander  turnover  just  after  IOC  and  during  employment  would  severely  disrupt  unit  cohesion 
and  continuity.  So  as  to  not  disadvantage  officers  in  command,  senior  Army  leaders  fairly 
decided  that  command  tours  for  serving  commanders  would  be  completed  as  scheduled.  This  led 
the  Task  Force  to  synchronize  future  command  tours  with  regeneration  windows  in  2006  and 
2007  as  shown  in  the  bottom  chart.  Coinciding  changes  of  command  widi  regenerations 
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occurring  at  ^proximately  12  month  intervals  also  realigned  the  command  tours  with  the 
Army’s  24-monA  command  tour  policy. 


Command  Tour  Lengths 

an  example  using  172d  SBCT 


Current  Schedule  for  Commanders  (Bde  and  Bn)  under  24  month  policy 
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Figure  3^  Command  Tour  Lengths 


Command  tour  extensions,  an  important  ‘friction  point’  analyzed  by  tiie  Task  Force,  emerged 
from  legitimate  concerns  of  senior  Army  leaders  for  the  long-term  opportunity  costs  of  a  policy 
to  extend  command  tour  lengths  in  transforming  units.  Command  tours  in  SBCT3,  for  example, 
would  be  extended  from  24  months  to  between  27  to  36  months.  Based  on  a  10-year  planning 
horizon,  and  assuming  no  other  exceptions  to  24-month  command  tours  and  no  changes  to  force 
structure,  the  Task  Force  estimated  a  command  tour  policy  change  for  transforming  units  would 
reduce  tactical  battalion  command  opportunity  by  approximately  2%  over  the  planning  horizon. 

Unit  Guidelines  for  Managing  Turbulence  in  Transforming  Units 

The  Task  Force  also  recommended  policies,  guidelines  and  rules  for  managing  external  and 
internal  unit  turbulence.  External  turbiUence  refers  to  personnel  moves  into  or  out  of  the  unit- 
under-consideration.  External  turbulence  will  be  managed  by  Headquarters,  Department  of  the 
Army  and  Human  Resources  Command.  Clearly  defined  rules  and  guidelines  for  managing 
external  turbulence,  governing  when  and  how  it  occurs,  will  give  command  teams  predictability 
needed  to  make  informed  decisions  about  training  and  employments.  The  figure  below  lists 
guidelines  for  managing  internal  persomiel  actions  that  the  Task  Force  recommended  remain 
under  the  control  of  the  SBCT3  commander. 
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Figure  3.6  Personnel  Turbulence 

Internal  turbulence  involves  persoimel  moves  within  the  unit-under-consideration  and  will  be 
managed  by  the  command  team.  While  each  instance  of  internal  turbulence  creates  chum, 
internal  moves  create  less  friction  and  impact  upon  unit  cohesion  than  external  moves.  In 
making  internal  moves  within  and  between  sub-units,  command  teams  must  consider  both 
professional  development  needs  of  soldiers  and  what  is  best  for  mission  accomplishment. 

To  summarize,  lifecycle  is  designed  to  efficiently  build,  or  rebuild,  units  when  personnel 
turnover  exceeds  50%.  Lifecycle  sets  conditions  for  building  cohesive,  high-performing  combat 
team  that  remain  together  for  die  duration  of  an  assigned  mission.  Lifecycles  can  range  between 
18  to  36  months  depending  on  the  unit’s  type,  echelon,  mission  and  location.  During  the  train 
and  certification  phases,  lasting  6  to  24  months,  the  unit  is  ‘not  realty’  and  unavailable  for 
employment.  Cyclic  regeneration  manages  imit  turnover  of  10  to  30%  into  a  compressed 
regeneration  period  lasting  30  to  120  days.  During  this  time,  the  unit  remains  continuously 
ready  for  employment  if  needed.  The  adaptability  of  cyclic  regeneration  makes  it  well  suited  for 
sustaining  units  i\4ien  infrastructure  or  environmental  constraints  restrict  large-scale  personnel 
turnover  or  operational  requirements  necessitate  the  unit  remain  ‘reaty’  at  all  times.  Package 
and  individual  replacements  can  be  used  to  maintain  imit  personnel  readiness  by  replacing  losses 
in  critical  positions  and  low  density  skills  as  they  occur,  subject  to  personnel  availability  and 
needs  of  the  Army  elsev^ere.  When  used  together,  lifecycle,  cyclic  regeneration,  and  package 
and  individual  replacements  provide  the  Army  with  a  flexible,  tailorable,  unit-centric  manning 
system  for  meeting  die  operational  needs  of  any  unit  in  the  Army  and  for  the  purposes  listed 
below: 


•  Quickly  and  efficiently  build  combat  units  and  combat  power; 

•  Rapidly  regenerate  combat  units  to  ready  them  for  future  operations; 
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•  Support  Army  transformation  by  manning  units  for  the  duration  of  the  transformation  lifecycle  - 
from  unit  set  fielding  through  employment; 

•  Man  units  for  the  lifecycle  of  a  scheduled  rotation  or  operational  deployment;  and 

•  Sustain  committed  imits  while  in  operational  environments  through  either  cyclic  regeneration  or 
by  individual  or  package  replacements. 

Chapter  4:  Model  Formulation 

Formulation  of  a  matiiematical  model  of  the  unit  manning  problem,  and  development  of  a 
unit  maiming  scheduling  system,  incorporates  strategic  Army  initiatives  such  as  unit  rotations, 
transformation  of  separate  brigades  into  brigade  combat  teams,  and  force  modernization.  The 
Task  Force  recommended  to  senior  Army  leaders  that  force  modernization  be  synchronized  with 
unit  manning  by  nesting  modernization  in  lifecycle  or  regeneration  manning  to  reduce  unit 
turbulence.  Although  not  approved  yet,  the  model  reflects  this  recommendation.  The  model 
must  also  account  for  real-world  conditions  and  rules  reflecting  Army  processes  such  as 
accessions,  initial  entiy  training,  professional  development  programs  involving  formal  training, 
military  education,  and  assignment  policies  and  practices.  Before  presenting  die  model,  factors 
essential  to  both  mathematical  formulation  of  the  problem  and  model  development  are  discussed. 

4,1  Dynamics  of  the  Unit  Manning  Scheduling  Problem 

Dynamics  of  Unit  Manning  in  Support  of  Brigade  Transformation  and  Unit  Rotations 

Time  variability  associated  with  unit  manning,  unit  rotations  and  transformation  affects 
scheduling.  Unit  rotations  normally  last  6  to  12  months  but  may  run  longer  depending  upon 
operational  requirements.  As  the  Army  becomes  more  proficient  at  transformation,  timelines 
will  shorten.  For  example,  SBCTl  transformed  in  approximately  33  months  while  SBCT2  took 
approximately  27  months.  Conversion  of  SBCT3,  as  planned,  will  last  approximately  22 
months. 

Lifecycle  Dynamics 

•  Lifecycle  unit  manning  consists  of  four  phases:  build,  train,  employ  and  release.  Time-wise,  the 
build  and  release  phases  do  not  affect  the  unit’s  lifecycle.  Depending  upon  the  unit’s  echelon, 
type  and  mission,  the  duration  of  a  lifecycle  m^  vary  1 8  to  36  months. 

•  The  length  of  time  for  units  to  become  trained  and  certified  will  vary  by  the  unit’s  type  and 
echelon,  personnel  turnover,  soldier  proficiency,  mission  and  unit  location.  Task  analysis  of 
transforming  and  non-transforming  units  shows  unit  non-availability  will  range  between  12  to  24 
months  and  6  to  12  months,  respectively. 

•  The  employ  phase  will  normally  run  12  to  24  months.  Rotations  and  deployments  are  nested 
inside  employment  windows.  Rotations  and  deployments  completed  prior  to  the  end  of  the 
employ  phase  may  present  a  second  employment  opportunity  (time  permitting)  or  cut  short  the 
current  employ  phase  triggering  the  start  of  die  next  unit  manning  cycle. 


Cyclic  Regeneration  Dynamics 
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•  Cyclic  regeneration  consists  of  two  phases;  regeneration  and  employ.  Based  on  historical 
turnover,  analysis  suggests  that  a  full  cycle  of  cyclic  regeneration  manning  will  last  between  12 
and  24  months. 

•  Programmed  losses  and  gains  are  compressed  into  the  regeneration  phase.  The  length  of  unit 
regeneration  may  last  between  1  and  6  months  but  would  normally  be  completed  in  2  to  4 
months. 

•  The  time  between  unit  regenerations  varies  between  8  and  14  months  depending  on  the  mission 
and  operational  requirements. 

•  The  dimation  of  regeneration  will  depend  upon  the  unit’s  type,  location,  echelon  and  percent 
turnover.  Although  imits  remain  continuously  ready  during  regeneration,  employing  a  unit  prior 
to  completion  of  regeneration  will  undoubtedly  lower  unit  effectiveness. 

Dynamics  of  Forecasting  Unit  Availability  and  Feasibility  Criteria 

Combat  brigade  availability,  the  number  of  combat  brigades  available  each  month  to  meet 
operational  requirements  is  constrained  beloAv  at  10;  a  soft  constraint  established  by 
Headquarters,  Department  of  the  Army  (HQDA)  for  military  response  considerations 
Availability  is  bounded  above  by  current  force  structure  at  33  brigades. 

Determining  availability  of  brigades  for  unit  manning  in  some  month  t  requires  the  following 
information: 

1 .  Number  of  combat  brigades  that  become  available  in  month  t  having  just  completed  an 
employment  in  month  t-1; 

2.  number  of  combat  brigades  employable  but  not  committed  in  month  t-1  that  are  again  available  at 
the  beginning  of  month  t  to  meet  operational  requirements;  and 

3 .  number  of  brigades  scheduled  for  rotation  and  transformation  requirements,  and  the  forecasted 
diuation  of  each  event. 

The  number  of  brigades  available  in  month  t  is  impacted  by  past  unit  manning  decisions.  For 
example,  if  unit  manning  decisions  made  prior  to  month  t  reduce  brigade  availability  in  month  t, 
or  if  availability  drops  below  the  soft  lower  bound,  then  more  brigades  started  unit  manning  in 
previous  months  than  wdiat  might  have  or  should  have,  respectively.  In  any  month,  it  is  possible 
for  previous  unit  mamiing  decisions  to  result  in  a  brigade  availability  shortfall  vsdiere  the  number 
of  brigades  is  not  sufficient  to  meet  demand;  i.e.,  the  number  of  brigades  available  falls  below 
HQDA’s  soft  lower  bound.  When  this  occurs,  the  schedule  is  said  to  be  infeasible.  In  such 
cases,  previous  unit  maiming  decisions  can  be  sequentially  revised  to  (possibly)  correct  the 
brigade  shortfall  thereby  generating  a  feasible  unit  manning  schedule.  Brigade  availability  can 
be  affected  by  either  (1)  the  unit  manning  method  used  (lifecycle  or  regeneration);  or  (2)  a 
decision  to  employ  a  brigade  in  a  given  month  for  a  specified,  yet  alterable,  period  of  time. 

Dynamics  of  Compressing  the  Unit  Mamiing  Cycle 

In  some  cases,  it  may  be  possible  to  eliminate  a  brigade  shortfall  by  changing  the  unit 
manning  method  or  by  compressing  phases  within  tiie  unit  manning  cycle.  For  example, 
compressing  previously  scheduled  lifecycles  will  make  brigades  available  sooner.  This  can  be 
accomplished  by  (1)  shortening  training,  regeneration  or  employment  phases;  (2)  reducing  or 
eliminating  breaks  or  block  leaves  between  unit  manning  phases  or  maiming  cycles;  or  (3)  a 
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combination  of  options.  However,  the  practice  of  compressing  the  cycle  can  negatively  impact 
training  readiness,  morale  and  unit  performance  as  explained  below. 

One  way  to  compress  the  cycle  by  one  to  two  months  is  to  reduce  or  eliminate  breaks  and 
block  leaves  between  unit  manning  phases  or  manning  cycles.  Training,  by  design,  is  always 
challenging  and,  at  times,  highly  stressful.  The  Army’s  training  process  is  intended  to  develop 
soldier  skills  and  build  team  confidence  through  competency  at  successfully  accomplishing 
demanding  tasks.  Through  tough,  demanding  training,  soldiers  acquire  mutual  confidence, 
respect  and  trust.  Continuous  weeks  and  months  of  training  are,  in  many  ways,  as  stressful  for 
veteran  soldiers  as  for  new  recruits.  Cadre  and  recruits  will  typically  train  12  to  15  hours  a  day 
leaving  little  time  for  families  and  personal  affairs.  Compressing  the  cycle  will  likely  hurt 
morale  and  decrease  unit  effectiveness  working  against  the  goal  of  building  cohesion  and  high 
performance.  Therefore,  it  should  only  used  vdien  absolutely  necessary. 

Backlogging 

It  is  conceivable  that  real  world  threats  to  eifiier  national  security  or  interests  abroad  could 
demand  a  response  that  exceeds  the  33  active  duty  combat  brigades  currently  in  the  force 
structure.  This  results  in  a  situation  called  backlogging.  In  the  context  of  this  study, 
backlogging  implies  that  the  threat  will  not  be  responded  to  until  brigades  become  available  In 
reality,  however,  such  an  occurrence  would  trigger  a  call-up  of  National  Guard  and  reserve 
forces  to  respond  to  the  situation.  Since  threats  to  national  security  and  national  interests  will 
not  go  unchallenged,  backlogging  is  not  included  in  model  formulation. 

Estimating  Availability  of  New  Recruits  to  Support  Unit  Manning 

This  study  assumes  an  Army  force  structure  of  33  combat  brigades.  Lower  enlisted  soldiers 
in  grades  El  through  E4,  referred  to  as  Skill  Level  1,  comprise  approximately  60%  of  brigade 
strength.  Maintaining  the  personnel  readiness  of  these  units  generates  demand  for  new  recruits. 
Before  being  eligible  for  an  operational  assignment,  new  recruits  must  complete  initial  entry 
training. 

Schedule  feasibility  depends  upon  the  availability  of  Skill  Level  1  soldiers  to  meet  unit 
maiming  requirements,  subject  to  demand  for  Skill  Level  1  soldiers  throughout  the  rest  of  the 
Army.  For  Ae  scheduling  problem  presented  here,  recruit  availability  is  estimated  ahead  of  time 
for  each  month  t  and  year  j  of  planning  horizon  Tj ,  given  armual  recruiting  targets  Rj  for  each 

year  j.  The  absence  of  a  random  disturbance  makes  forecasting  the  availability  of  new  recruits 
completely  deterministic.  The  figure  below  illustrates  the  percent  of  annual  recruit  arrivals  by 
month.  Year-round  recruiting  focuses  primarily  on  graduating  high  school  students. 
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Figure  4.1  Percent  of  Annual  Recruit  Arrivals  by  Month 
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This  pool  of  recruits  causes  basic  training  to  surge  some\\^at  during  summer  months.  A  modest 
surge  also  occurs  around  Thanksgiving  and  Christmas  due  to  a  break  in  training  during  the 
holidays.  Historical  recruit  training  data  was  provided  by  die  Mr  Doug  Hetler  of  the  U.S.  Army 
Training  and  Doctrine  Command  Headquarters. 

Unit  Manning  Scheduling  Horizon  and  Event  Scheduling 

As  a  practical  consideration,  events  such  as  unit  manning  in  support  of  rotations  and 
transformation  will  be  scheduled  as  if  diey  start  and  end  on  the  first  and  last  days  of  a  month, 
respectively.  When  one  event  ends  (on  the  last  day  of  month  t\  the  next  scheduled  event  will 
start  immediately  (on  the  first  day  of  month  /+i).  These  assumptions  simplify  scheduling  events 
over  the  164  month  plaiming  horizon. 

Metrics  for  Evaluating  Unit  Manning  Feasibility 

In  January  2003,  the  Army  Deputy  G3  for  Operations,  Major  General  James  Lovelace,  and 
Unit  Marming  Task  Force  Director,  Colonel  Mike  McGinnis,  briefed  Army  Chief  of  Staff, 
General  Eric  Shinseki,  on  the  status  of  unit  maiming  and  unit  rotations.  During  the  update,  die 
Chief  directed  the  Task  Force  to: 

•  analyze  the  feasibility  of  unit  manning  the  Army’s  combat  brigades;  and 

•  identify  and  analyze  Army-level  ‘friction  points’  related  to  transitioning  the  Army  from  an 
individual  replacement  system  to  a  unit  maiming  system. 

The  ratio  of  brigades  available  to  total  brigades  in  each  planning  period  serves  as  the 
primary  objective  in  the  formulation  of  the  scheduling  model  presented  below.  The  heuristic 
scheduling  methods  make  use  of  the  brigade  availability  ratio  as  a  readiness  performance 
measure  for  evaluating  the  feasibility  of  unit  manning  schedules.  Other  measures  used  to 
evaluate  the  feasibility  and  acceptability  of  unit  manning  included  cost,  cumulative  readiness  as 
measured  by  availability  of  brigades  over  the  164  month  planning  horizon,  and  demand  and 
utilization  of  high  density  Skill  Level  1  soldiers. 

4.2  Related  Work 

A  literature  survey  did  not  disclose  papers  directly  related  to  the  vmit  manning  scheduling 
problem.  However,  the  literature  review  did  locate  two  somevdiat  related  resource  scheduling 
problems  that  suggested  ways  to  model  the  unit  manning  scheduling  problem.  Yang  and  Ignizio 
(1987)  solved  a  military  training  resource  scheduling  problem  that  dealt  with  scheduling  training 
resources  and  activities  for  US  Army  battalions  at  an  initial  entry  training  installation.  In 
formulating  their  problem,  the  authors  used  a  heuristic  program  applied  in  two  phases  to 
schedule  training  activities  and  resources.  McGinnis  and  Fernandez  (1994)  modeled  the  U.S. 
Army  basic  combat  training  phase  of  initial  entiy  training.  Their  problem  was  to  schedule 
hundreds  of  training  companies  to  support  initial  entiy  training,  where  training  company 
scheduling  also  involves  deciding  (1)  how  many  recruits  to  assign  to  training  companies  each 
week;  and  (2)  how  long  each  manning  <tycle  should  last. 


25 


4.3  Mathematical  Formulation  of  the  Scheduling  Model 

Key  Modeling  Assumptions 

•  Finite  scheduling  horizon  of  Tj  equal  periods 

•  The  objective  of  this  study  is  to  demonstrate  the  feasibility  of  unit  manning  (UM)  all  33  combat 
brigades,  and  sustaining  unit  manned  brigades  over  the  164  month  planning  horizon.  Unit 
manning  is  applied  in  conjunction  with  two  scheduled  ‘events’:  rotations  and  transformation. 

•  Force  modernization  is  synchronized  with  imit  manning  to  eliminate  out-of-cycle  turbulence; 

•  Varying  but  bounded  brigade  manning  lifecycle  lengths  for  transformation  and  rotations. 

•  Varying  but  bounded  cyclic  regeneration  manning. 

•  No  backlogging  of  units  to  be  manned,  or  equivalently,  no  backlogging  of  the  requirement  for 
unit  manning. 

•  No  backlogging  of  demand  for  brigades  to  meet  national  security  requirements. 

•  No  change  to  the  number  of  brigades  in  the  Army  force  structure. 

Mathematical  Notation 

j :  Year  of  tiie  planning  horizon,  y  e  { }. 

t :  Month  of  year  j,  t  €  {l,2,...,7^  }  where  Tj  denotes  the  last  month  of  year  j. 

Bj :  Total  number  of  brigades  to  start  events  in  year  j. 

:  Balance  of  brigades  to  start  an  event  in  year  j  as  of  mondi  t  in  year  j. 

bi  ci^j)  :Number  of  brigades  to  start  an  event  in  month  t  of  year  j  where  subscripts  L  and  C 
denote  lifecycle  (L)  and  cyclic  regeneration  (C  )  manning,  respectively,  for  the  event, 
B  and  b  denote  upper  and  lower  bound  for  brigades. 

I(tj ) :  Number  of  idle  brigades  at  the  beginning  of  month  t  in  year  j . 

:  Lengdi  of  lifecycle  marming-unit  rotation  (UM-UR)  lifecycle,  in  months,  that  starts  in 

month  t  of  year  j.  Subscript  R  denotes  lifecycle  manning  in  support  of  a  rotation.  Xj^ 
and  JC/e  denote  the  upper  and  lower  botmds,  respectively,  for  the  duration  of  a  UM-UR 
lifecycle. 

x^{tj):  Length  of  unit  maiming-r^Army  transformation  (UM-AT)  lifecycle,  in  months,  diat  starts 
in  month  t  of  year  j.  Subscript  A  denotes  lifettycle  manning  in  support  of 
transformation.  Xy^  and  x^  denote  the  upper  and  lower  bounds,  respectively,  for  the 
duration  of  a  UM-AT  lifecycle. 

y{tj):  Length  of  cyclic  regeneration  manning  (i.e.,  regeneration  and  employ  phases)  that  starts 
in  month  t  of  year  j.  Y  and  y  denote  upper  and  lower  boimds  for  the  length,  in  mondis, 
of  cyclic  regeneration  manning. 

Rj :  Annual  Army  recruiting  obj  ective  for  year  j  determined  by  HQDA. 

r{tj) :  Estimated  number  of  recruits  available  for  unit  manning  in  month  t  of  year  j. 
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p{ty.  Frequency  distribution  of  new  recruits  who  complete  initial  entry  training  in  month  t  of 

any  year. 

5{t):  Recruit  ayailabilily  rate  for  unit  manning  in  month  t  v^ere  0  <  S{t)  <1. 

;  Skill  Leyel  1  soldiers  required  for  lifecycle  manning  (L)  one  brigade. 

Sf, :  Skill  Leyel  1  soldiers  required  for  cyclic  regeneration  manning  (C)  one  brigade. 

Modeling  Constraints 

Xjj  >  Xj^  {tj )  >  Xr  :  Lifecycle  maiming-unit  rotation  constraint  ( 1 ) 

{tj )  ^  x^ :  Lifecycle  marming-unit  transformation  constraint  (2) 

Y>y(tj)>y\  Cyclic  regeneration  maiming  constraint;  (3) 

B>Bj:  Scenario  feasibility  constraint;  (4) 

b(tj)>0  V(r,7):  Backlogging  constraint;  (5) 

B>I(tj)>  b(tj)  Brigade  feasibility  constraint.  (6) 

{tj ) + S^bc (tj )>r(tj)  :  Recruit  feasibility  constraint.  (7) 

Modeling  Relationships  and  Equations 

The  number  of  brigades  remaining  to  start  an  eyent  in  year  j  as  of  month  t  of  year  j  is: 

B\tj)=Bj-'£b(ij),  (8) 

1  =  1 

where  Bj='^b(tj).  (9) 

The  number  of  brigades  that  become  ayailable  in  month  t  haying  completed  a  vmit  manning  cycle 
that  began  I  e  L  months  earlier  is: 

I  *((,-').  (10) 

Is  L 

The  possible  yalues  for  1.  in  months  are  gjyen  by  the  set: 

Ie{x^(r,.  =24, 30,36), Xs(/,.  =18,24,30),j;(r,  =12,24)  },  lAiiere  (11) 

the  model  determines  the  number  of  brigades  that  become  ayailable  in  month  t  by  enumerating, 
for  each  /  e  L,  b(tj-l)  and  the  yalues  of  Xjj(/j  ),  x^(ry)  and  y(tj). 
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A  balance  equation  accounts  for  the  number  of  ‘idle’  brigades  carried  forward  from 
month  t  to  month  t+1  of  year  j  to  meet  demand  for  brigades.  An  idle  brigade  is  one  that  is 
available  but  not  employed;  that  is,  the  unit  is  neither  a  rotational  unit  nor  employed  to  meet  an 
un-programmed  operational  requirement.  Idle  brigades  represent  unit  manning  candidates 
available  to  start  manning  at  the  beginning  of  a  month.  The  balance  equation  for  idle  brigades  is 
given  by: 

/(I, +!)=/(/, )+2;4(<y-0-i((,).  (12) 

le  L 

The  number  of  brigades  ‘idle’  at  the  end  of  a  montii  is  always  carried  forward  to  the  next  month. 
^  b{tj  -/),  /  €  L,  represents  the  number  of  brigades  that  are  busy  in  mondi  t-1.  The  model 

/e  L 

determines  the  number  of  ‘busy’  brigades  in  month  t  by  counting  backwards  in  time  from  t  to 
/-/  +  1,  where  1  in  mondi  t  represents  the  manning  cycle  length  decision  1  from  the  set 

An  index  of  ‘readiness’  based  on  unit  availability,  the  ratio  of  idle  brigades  in  month  t  of  year  j 
to  total  brigades,  is  computed  for  each  scheduling  period: 

(13) 

Cumulative  ‘readiness’  based  on  the  summation  of  (13)  over  the  planning  horizon,  serves  as  an 
index  for  comparing  the  quality  of  unit  manning  schedules  generated  using  the  heuristic  methods 
presented  in  Chapter  5  against  units  manned  under  IRS: 


The  e5q)ected  number  of  recruits  available  for  unit  manning  in  month  t  of  year  j  is: 

=  (15) 

The  Army  recruiting  objective  Rj  is  assumed  to  be  greater  than  or  equal  to  the  number  of  new 
soldiers  required  to  meet  the  needs  of  the  Army  in  a  given  year  j. 

The  following  variables  and  parameters  are  integer: 

y{tj\  Wj),  B\tj\  Bj,  r{tj)}. 
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Chapter  5:  Unit  Manning  Scheduling  System  and  Results 

Presentation  of  the  unit  manning  scheduling  model,  and  model  results,  are  given  below. 
Model  development  is  presented  in  four  parts: 

•  modeling  objectives  and  metrics; 

•  solution  methods; 

•  model  components,  inputs  and  initial  conditions; 

•  model  output  and  results. 

5. 1  Model  Objectives  and  Metrics 

The  unit  manning  scheduling  model  was  developed  to  analyze  the  feasibility  of  unit  manning 
in  support  of  (1)  the  Army’s  transition  from  a  forward  deployed  force  to  an  expeditionary, 
rotational-based  Army  in  support  of  the  post-Operation  Iraqi  Freedom  Posture  of  Engagement 
(POE);  and  (2)  transformation  of  brigades  into  Stryker  brigade  combat  teams  and  Units  of 
Action  as  the  Army  transitions  to  the  Objective  Force.  The  Task  Force  was  directed  by  the 
Secretary  of  the  rWiy  and  the  Army  Chief  of  Staff  to  (1)  determine  the  feasibility  of  unit 
manning  the  Army’s  33  combat  brigades  in  support  of  unit  rotations  and  transformation;  and  (2) 
identify  and  analyze  frictions  in  transitioning  Army  combat  brigades  from  an  individual  to  unit 
marming  system. 

Metrics  used  for  this  analysis  included  the  following: 

•  By  month,  the  expected  number  of  brigades  (1)  available  for  contingency  operations;  (2)  on 
rotation  or  committed  to  an  operational  deployment;  (3)  imavailable  due  to  undergoing 
lifecycle  or  cyclic  regeneration  unit  manning;  or  (4)  imavailable  due  to  undergoing 
transformation. 

•  Forecasted  Skill  Level  1  personnel  requirements  for  high  density  skills  (i.e.,  infantry,  armor, 
and  cavalry)  generated  by  both  IRS  and  unit  manning  methods  (i.e.,  lifecycle,  cyclic 
regeneration,  and  package  and  individual  replacements). 

•  Estimate  the  ‘pace  of  change’  for  transitioning  brigade  combat  teams  (BCT)  from  individual 
replacements  to  a  unit  manning  system. 

•  Estimate  the  number  of  brigades  to  start  lifecycle  and  cyclic  regeneration  unit  manning  each 
month. 


5.2  Solution  Methods 

Integer  Programming  Approach 

The  first  attempt  to  solve  the  unit  manning  problem  used  an  integer  program  (IP).  The  IP 
scheduled  the  Army’s  33  combat  brigades  at  the  brigade  level.  As  a  result,  an  entire  brigade 
combat  team,  consisting  of  three  combat  maneuver  battalions  and  two  support  battalions,  was 
scheduled  to  begin  unit  manning  at  the  same  time.  Over  the  164-month  plarming  horizon,  this 
distorted  the  number  of  units  categorized  as  ‘unavailable’  leading  to  significantly  lower 
readiness  compared  to  unit  manning  using  individual  replacements. 
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The  integer  program  was  modified  to  schedule  combat  battalions  to  address  the  readiness 
problem  discussed  above.  Programming  variables  were  the  munber  of  battalions  (95),  unit  type 
(8),  manning  phases  for  lifecycle  and  cyclic  regeneration,  and  monthly  scheduling  periods  for 
the  planning  horizon  (164).  The  decisions  to  make  in  each  period  were  (1)  the  number  of  units 
to  man  each  period;  and  (2)  the  type  of  unit.  Chapter  4,  Model  Formulation,  gives  odier 
constraints  included  in  the  formulation.  Instantiation  of  the  integer  program  for  95  battalions 
generated  996  integer  decision  variables  and  10,800  constraints.  Programmed  in  an  algebraic 
programming  solver  called  GAMS,  the  model  took  several  days  of  CPU  time,  running 
continuously  on  a  fast  desktop  computer,  to  find  a  feasible  solution;  unacceptable  for  quick-turn¬ 
around  ‘what-if  analysis.  As  formulated,  the  integer  programming  solver  was  not  well  suited  to 
handling  the  temporsd  aspects  of  the  large  scale  scheduling  problem  and  the  extended  planning 
horizon  that  characterize  the  unit  manning  problem. 

Selecting  an  appropriate  objective  fimction  for  analyzing  the  feasibility  of  unit  manning,  and 
related  friction  points,  presented  another  troublesome  aspect  of  using  exact  methods  to  solve  the 
problem.  For  example,  an  objective  that  maximizes  unit  availability  throughout  the  planning 
horizon  produces  a  much  different  unit  manning  schedule  than  an  objective  to  minimize  the  time 
needed  to  transition  the  Army  from  individual  replacements  to  a  unit  manning  system.  The 
fuzziness  of  the  decision  situation,  and  the  need  for  flexibility  in  stucfying  the  problem  from 
different  perspectives  important  to  stakeholders,  made  it  difficult  to  formulate  an  appropriate 
objective  function.  Although  other  solvers,  or  a  more  efficient,  effective  formulation  of  the  unit 
manning  problem  could  have  been  attempted,  tight  timelines  and  limited  resources  precluded 
pursuing  toese  approaches. 

Heuristic  Method 

An  alternative  approach  to  die  integer  programming  formulation  of  the  problem  was  a 
heuristic  solution  procedure.  The  heuristic  approach  presented  here  is  applied  sequentially  in 
two  phases.  The  heuristics  were  implemented  in  a  spreadsheet-based  decision  support  system 
well  suited  for  quickly  generating  unit  manning  schedules.  The  modeling  environment 

allows  users  to  easily  make  changes  to  input  parameters  and  view  the  effects  of  die  changes  to 
the  unit  manning  schedule  and  related  friction  points. 

The  two-phased  heuristic  approach  makes  successive  passes  over  the  planning  horizon  to 
generate  a  unit  manning  schedule  in  support  of  unit  rotation  and  transformation  of  the  Army’s  33 
brigades.  The  two  phases  are: 

1 .  Schedule  unit  rotations  and  transformations. 

2.  Generate  a  feasible  unit  manning  schedule  in  support  of  rotations  and  unit  transformation  if 
one  exists. 

Scheduling  rules  and  parameters  are  specified  in  the  model  ahead  of  time  by  the  system  user. 
The  heuristic  scheduling  process  determines  the  ‘best’  schedule  based  on  the  performance 
measure  ^plied  to  evaluate  competing  feasible  manning  scenarios.  In  each  period,  the  manning 
method  applied  to  a  unit  is  the  one  that  best  fits  the  operational  requirements  of  the  unit  based  on 
information  known  in  die  current  period,  and  subject  to  feasibility  criteria  for  unit  manning 
schedules  (see  Ch^ter  4).  Following  die  generation  of  a  imit  manning  schedule,  personnel 
requirements  for  unit  manning  the  unit-under-consideration  are  compared  against  the  availability 
of  Skill  Level  1  soldiers,  subject  to  Army-wide  requirements. 


30 


5.3  Model  Conqfonents,  Inputs  and  Initial  Conditions 

Model  Components 

The  scheduling  system  was  designed  in  modules.  The  computer  spreadsheet  software  for 
implementing  the  model,  Microsoft  Excel,  provides  a  fully  integrated  environment  for  running 
and  automating  the  model.  The  spreadsheet  environment  allowed  ifynamic  linking  of  system 
modules,  shown  in  the  figure  below,  and  automated  data  exchange  between  databases  and 
modules. 


Variables: 

•  length  of  C-5  period 
for  USF  by  unit 

•  start  time  for 
transformation  by  unit 
•initial  Unit  Availability 
•Specified  Unit 
Manning  Conversion 


Establish 

Unit 

Initial 

— ► 

Rotation 

Conditions 

Scheduler 

Variables: 

•  #  rotations  required  per  rotation 
base,  by  time  period 

•  Rotation  Length  by  time  period,  by 
base 

•  Specified  Rotations 

•Rotation  Blackout  periods,  by  unit 


Variables: 

•  frequency  &  length  of 
regeneration  period  (based 
upon  time  between 
regenerations) 

•  length  of  train  phase  (Life 
cycle) 

•  determination  of  when 
Lifecycle  manning  is 
necessary 

•Specified  Unit  Manning 
periods 

•Unit  Manning  Blackout 
periods  (by  unit) 


Variables: 

•  %  SL1  required  for 
UM  events,  IRS 
•#  SL1  available  fro 
training  base 


•  Personnel  requirements  (#  SL1  by  selected  mos 
required  per  schedule) 

•  Identify  friction  points 


Figure  5.1  Unit  Manning  Scheduling  System  Architecture 


Model  Inputs 

Key  model  inputs  include; 

•  Current  unit  posture  (location  and  status;  transforming,  available  not  employed,  unavailable,  etc.); 

•  Projected  unit  rotations  including  currently  planned  rotations  to  Southwest  Asia  for  Operation 
Iraqi  Freedom  other  operational  deployments  (e.g.,  SFOR/KFOR,  Sinai,  Operation  Enduring 
Freedom); 

•  Forward  deployed  units; 

•  Unit  rotation  policies  and  requirements; 

•  Unit  manning  personnel  requirements; 

•  Unit  transformation  schedule; 

•  Army  personnel  available  for  unit  manning; 

•  Type  of  xmits  (e.g.,  10  light,  18  heavy,  5  SECT). 

Input  tables,  as  illustrated  below,  make  it  easy  for  the  system  user  to  build  maiming  scenarios 
tailored  to  real-world  imit  rotation  and  transformation  requirements. 
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Figure  5.2  Unit  Manning  Scheduling  System  Variables 

The  table  illustrates  one  example  of  user  input  tables  available  for  evaluating  policies  for  unit 
manning  as  compressing  the  cycle  (see  Chapter  4)  or  varying  the  scope  or  duration  of  scheduled 
event.  Options  include  varying  scheduling  parameters  such  as  the  number  of  units  required  for 
an  event,  the  duration  of  the  event,  and  specifying  or  blocking  rotation  dates  for  specific  units  at 
any  point  in  the  plarming  horizon.  The  flexibility  of  the  system  allows  analysts  to  evaluate  the 
effects  of  various  manning  methods  on  unit  availability,  over  time,  for  rotations  and 
transformation. 


Personnel  Requirements 

As  discussed  in  Chapter  4,  the  requirement  for  personnel  is  dependent  upon  the  forecasted 
number  of  units  to  undergo  unit  maiming  in  any  time  period,  and  the  number  of  soldiers,  by  skill 
and  grade,  to  man  a  unit.  Skill  Level  1  persoimel  requirements  include  the  following: 


•  percentage  of  Skill  Level  1  soldiers  required  per  month  for  a  unit  imder  the  Individual 
Replacement  System; 

•  percentage  of  fill  needed  for  lifecycle  manning; 

•  percentage  of  Skill  Level  1  soldiers  needed  for  package  replacements  at  12  and  24  month 
intervals; 

•  percentage  of  Skill  Level  1  soldiers  needed  for  imit  regeneration  at  12  months. 
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The  model  calculates  the  number  of  Skill  Level  1  soldiers  required  to  man  the  33  brigade  combat 
teams  (BCT).  The  input  table,  shown  below,  illustrates  default  values  used  to  generate  unit 
manning  requirements  for  unit  manning  scenarios. 


Personnel  Inputs: 

%  fill  SL1  needed  by  IRS  units: 

%  fill  needed  for  lifecycle  build  for  transformation: 

WKSSa 

#  Skill  Level  1  required  for  a  24  month  pachage  replacement: 

15% 

#  Skill  Level  1  required  for  a  12  month  pachage  replacement: 

25% 

%  skill  level  one  personnel  needed  for  a  12  month  regen  « 

1  40% 

Adjustment  f%  +/- )  utilized  to  adjust  reqen  personnel  requirements 

^  0.5% 

Figure  5.3  Unit  Manning  Personnel  Requirements 


Adjustments  to  percentage  requirements  for  unit  regenerations  at  other  dian  12  month  intervals 
are  made  automatically  by  the  model  xising  a  look-up  table.  New  replacement  percentages  are 
computed  as  a  function  of  the  time  since  the  last  regeneration.  The  model  then  compares 
required  personnel  to  Skill  Level  1  personnel  available  from  the  training  base  to  support  unit 
manning.  These  features  allow  analysts  to  update  personnel  projections  for  any  time  period  at 
any  time.  Changes  to  parameters  cause  the  model  to  automatically  recomputed  personnel 
requirements  and  availability  based  on  the  new  estimates.  The  figure  below  illustrates  Skill 
Level  1  model  output  for  available  personnel. 
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Figure  5.4  Army  Personnel  Availability  to  Meet  Unit  Manning  Requirements 


Initial  Conditions 

Scenarios  analyzed  in  the  model  reflect  actual  plans  for  rotations  and  transformation.  Initial 
conditions  for  the  model  include  the  month  a  unit  becomes  available  for  unit  manning  in  support 
of  a  rotation  or  transformation.  For  example,  in  the  model,  vdien  a  brigade  returns  from  a 
deployment,  the  brigade  becomes  eligible  for  unit  manning  in  support  of  a  scheduled  rotation  or 
transformation.  The  model  generates  new  unit  manning  schedules  based  on  new  inputs  and 
existing  rules  governing  unit  manning.  In  generating  a  new  manning  schedule,  the  model 
considers  all  units  eligible  for  a  rotation  in  die  order  diey  become  available.  The  model 
designates  units  to  be  manned  that  meet  rotational  requirements  based  on  unit  availability  and 
type  of  unit.  Initial  conditions  for  rotational  dates  are  input  using  the  table  shown  below. 
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lUnit  Initial  condition  inputs  1 

date  first  available 

1  BDE,  lOTH  MTN 

Mar-03 

2  BDE.  10TH  MTN 

Mar-03 

3  BDE,  25TH  ID 

Mar-03 

1  BDE,  1Q1ST  AA 

Feb-04 

2BDE.101STAA 

Mar-04 

3  BDE,  101  ST  AA 

Apr-04 

-1 

1  BDE,  02D  ABN 

Oct-03 

2BDE.82DABN 

Mar-03 

-1 

3BDE.82DABN 

3an-04 

-1 

173DABN 

Jj-04 

1 

1BDE.  1STCAV 

Sop-04 

2  BDE.  1STCAV 

3ljl-04 

jzi 

3  BDE.  1ST  CAV 

Aug-04 

1  BDE.  4ID  MECH 

Peb-04 

rl 

2  BDE.  4ID  MECH 

Mar.04 

-1 

3  BDE.4ID  MECH 

Mar-04 

i2j 

1  BDE,  31D  MECH 

Jar>-04 

2  BDE.  3ID  MECH 

Dee-03 

3BDE.3JDMECH 

Jan-04 

liJ 

1  BDE.  1ID  MECH 

Fob-04 

ikJ 

2  BDE.  1ID  AR 

Mar-03 

r\ 

3  BDE,  1ID  AR 

Mar-03 

1BDE.1AD 

Apr-04  . 

2  BDE.  1AD 

Apr-04  . 

3  BDE,  l  AD  MECH . 

May-04  . 

Igy  1 

3  ACR 

May-04 

1  BDE  .2ID  AR 

Jul-05 

2BDE.2IDMECH 

Sep-09 

3  BDE.  210  (SBCT) 

Mar-03 

1  BDE.25TH1D  (SECT) 

Mar-03 

172DIN(SBCT) 

Mar-03 

2  ACR  (SBCT) 

Feb-04 

2  BDE.  25TH  ID  (SECT) 

Mar-03 

Figure  5.5  Initializing  Units  for  Unit  Manning  Scheduling 


Unit  Manning 

Unit  Manning  is  initialized  in  the  model  by  specifying  lifecycle  or  cyclic  regeneration  start 
dates  for  each  unit  scheduled  based  on  the  current  posture  of  Army  brigades;  i.e.,  the  location, 
duration  and  type  of  events  for  all  33  brigades.  Initial  conditions  for  unit  manning  specify  the 
month  a  lifecycle  or  cyclic  regeneration  begins  for  a  specific  unit.  The  type  of  manning, 
lifecycle  or  cyclic  regeneration,  and  the  duration  of  the  manning  cycle  for  a  particular  type  unit 
are  determined  by  the  model  according  to  the  time  available  for  maiming  based  on  the  next 
scheduled  event  (rotation  or  transformation).  These  inputs  are  specified  in  the  Regeneration 
Time  Input  Table. 

Designated  Unit  Manning  Blackout  Periods 

This  input  option  is  used  to  prevent  unit  manning  regenerations  from  occurring  during 
certain  specified  time  periods.  During  the  period  you  specify  the  imit  will  remain  employable, 
(and  will  not  affect  the  status  of  rotations  or  transformation).  Blackout  periods  can  be  used  to 
impose  a  delay  to  unit  manning  for  operational  reasons.  In  Ae  model,  the  user  must  specify  the 
next  unit  manning  event  or  the  imit  will  be  scheduled  for  unit  manning  based  on  default  values 
governing  the  time  to  re-initiate  unit  manning. 

Unit  Manning:  Specifying  the  Frequency  and  Duration  of  Build  Phases 
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System  users  may  input  the  interval  between  regenerations  and  the  length  of  time  blocked  for 
regenerations  and  rotations.  Inputs  can  also  specify  the  duration  of  the  build  and  train  phases  for 
lifecycle  and  cyclic  regeneration.  In  all  cases,  transforming  units  will  always  undergo  a  build 
phase  in  preparation  for  transformation.  The  figure  below  illustrates  the  input  table  for  unit 
manning  values  and  parameters. 


.  1 , 

From 
month  1 

1  Length  of 
To  Iregen 

i  month  !  phase 

01 

12'  2 

12  3 

— ^5 

i  20 

The  inputs  to  this  table  are  utilized  to  generate  the  amount  of  time 
that  it  takes  to  either  regenerate  a  unit  or  to  undergo  a  train  phase 
for  lifecycle  manning. 


Interpret  these  inputs  as 

"If  the  length  of  time  since  the  last  Regen  is  'From  month*  to  'to 
month'  than  the  length  of  the  regen  is  'Length  of  regen  Phase' 


Length  of  time  that  a  unit  is  together  (under  Unit 
manning,  with  nothing  but  package  ■ 
replacements  at  the  1 2  and  24  month  marks), 
before  the  unit  requires  Lifecycle  Manning 
instead  of  a  Cyclic  Regeneration: 


The  values  in  this  column  are  determined  by  other  inputs.  The  To  month'  for  the  first  entry,  'From 
month'  =  0.  is  equal  to  the  month  prior  to  the  input  below  the  'From'  entry.  The  To  month  for  the  last 
entry  Is  equal  to  the  input  below  which  determines  the  requirement  to  conduct  a  Lifecycle  Manning 
phase.  ...  _ 


20 


Length  of  a  Lifecycle  Manning 
Train  Phase  (in  months) 


Figure  5.6  Initializing  Cycle  Lengths  for  Unit  Manning  Scheduling 
Unit  Transformation 

Key  inputs  for  transformation  of  brigades  into  Stryker  brigade  combat  teams  and  Units  of 
Action  are  the  transformation  start  date  and  the  duration  of  the  event.  These  inputs  cover  the 
transformation  timeline  from  new  equipment  tum-in,  unit  set  fielding,  new  equipment  training, 
leader  training,  individual  and  collective  training,  major  readiness  exercises  and  certification. 
The  transformation  duration  can  also  include  a  scheduled  employment  subject  to  how  long  it 
takes  to  complete  transformation  events.  Although  only  a  small  portion  of  the  input  is  shown 
here,  tire  figure  below  illustrates  the  type  of  information  entered  into  the  Unit  Transformation 
Input  Table  required  for  scheduling  all  33  combat  brigades  for  transformation. 
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Enter,  in  order  of  execution,  the  units  which  will  convert  from  their  current 
organizati on  to  UA ,  [Enter  the  month  thatthe  unit  begins  C-5  status 


1  BDE,2IDAR . 

1  BDE,10THIvrrN 


1  BDE.1IDMECH  . | .  plu,  hlui 

2BDE,10THIVITN  . '  [aSDE,  lOTHMTN 


I  ..  Enter  the  length  of  time  before  the  unit  is  C-5  (the 
I  length  oftimethatthe  unitwill  be  shownin 

Units  to  tranMorm  to  UA  |  Motith  to  begin  C-5  i#  months  C-5  ^ 
1BDE;2IDAR  .  Jfe|  |:ul-09  ■  ■  ^  35 

Mrr"wi"iTgggBegagtt3eg5gta^M«aMMg!  L.  ■■■  ■■„■■■■ ,  ■ 

IBDE,  lOTHMTN  y  |  3an-12  17 

I  BDe/iIDMECH  ^  f  juUZ  ~  ^  17 


2BDE.1ID  AR 


3BDE.1IDAR 


260Ej  IIDAR 


3BDE,  IIDAR 


1  BDE.1AD 
2BDE.1AD 
3  BDE,  1AD  MECH 
1  BDE.  iST  CAV 


3BDE.1STCAV 


|ibde;iap  g 

2  BDE,  lAP  fe 

3BDE/iAPMECH  fe 

IBDE,  15TCAV 
1 3  BDE,  1ST  CAV  .fe 


Note:  Unit  set  fielding  dates  for  Stryker  brigade  combat  teams  have  been  ‘coded*  into  the  model  based  on  Army  transformation 
timelines  and  are  not  changeable. 

Figure  5.7  Initializing  Cycle  Length  Start  Dates  for  Unit  Manning  Scheduling 


5.4  Model  Output  and  Results 

Model  output  reflects  performance  measures  for  evaluating  unit  manning  scenarios  to 
determine  the  feasibility  of  unit  manning  combat  brigades,  and  to  analyze  key  ‘points  of  friction’ 
generated  by  transitioning  from  individual  to  unit  manning.  Model  output  and  the  interpretation 
of  results  provided  decision-makers,  the  Secretary  of  the  Army  and  the  Army  Chief  of  Staff,  as 
well  as  other  stakeholders,  such  as  Assistant  and  Under  Secretaries  of  ihe  Army,  Special 
Assistants  to  the  Office  of  the  Secretary  of  Defense  and  serving  and  retired  three  and  four  star 
General  Officers,  with  insights  and  a  thorough  understanding  of  the  problem.  Sound  modeling 
and  good  analysis  were  critical  to  decision-makers  forming  reasoned  judgments  and  making 
informed  decisions  about  unit  manning.  The  metrics  used  for  these  purposes  were: 


Anny.*adiness.y=|: 

^=1 


measured  by  cumulative  ‘unit  availability’; 


•  Forecasted  Skill  Level  1  requirements  for  high  density  skills  generated  under  both  IRS 
and  unit  manning  methods  compared  with  soldier  availability  r{tj)  =  S{t)p{f)Rj ; 


•  The  pace  of  change  for  transitioning  brigades  from  an  individual  to  unit  manning. 


The  unit  manning  schedule  of  33  combat  brigades  over  the  164-month  plarming  horizon  is 
shown  below.  The  schedule  proved  to  be  a  powerful  means  of  representing  major  Army 
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initiatives  that  helped  decision  makers  see  and  understand  the  problem  and  challenges  of 
synchronizing  Army  initiatives  at  a  high  level.  The  colors  depict  the  status  for  each  unit. 


•  Blue.  The  unit  is  operationally  employed  on  a  scheduled  rotation,  deployed  in  response  to  a 
contingency,  or  forward  deployed  in  Korea. 

•  Red.  Unit  is  ‘not  available’  (C-5  readiness  status)  due  to  either  transformation  or  unit  lifecycle 
rebuild. 

•  Gold.  Unit  is  in  a  ‘ready’  status  but  not  finished  with  unit  manning  regeneration  or  lifecycle 
training  phase  in  support  of  a  scheduled  rotation  or  transformation. 

•  Green.  Unit  is  available  for  employment  but  not  deployed. 

Figure  5.8.  16-Year  Unit  Manning  Schedule  with  Unit  Rotations  (see  below) 
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Units  returning  from  current 
operational  assignments 


Analysis  of  Friction  Points 

The  figures  shown  provide  visual  representations  of  unit  manning  friction  points.  They  are 
based  on  either  descriptive  statistics  or  summarized  numerical  data  drawn  from  raw  model 
output. 

The  first  of  friction  points  is  unit  availability  depicted  month  by  month.  The  graph  shows 
the  number  of  brigade  combat  teams  available  for  contingency  operations,  on  rotation,  engaged 
in  a  deployment,  or  in  some  phase  of  unit  manning  for  rotations  or  transformation.  The  solid  line 
across  the  graph  represents  the  lower  bound  established  by  HQDA  for  meeting  national 
readiness  requirements  based  maintaining  unit  availability.  Hie  schedule  shows  wfrere  major 
events  cause  availability  of  units  to  drop  below  the  number  of  brigades  die  Army  needs  to 
accomplish  its  mission  to  swiftly  defeat  the  enemy  (SDTE). 

Figure  5.9.  Analysis  of  Friction  Points 
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The  next  performance  measure,  shown  in  the  figure  below,  shows  personnel  availability  to 
meet  unit  manning  requirements.  Model  output  allowed  the  Task  Force  to  assess  the  ability  of 
the  U.S.  Army  initial  entry  training  program  to  meet  unit  manning  requirements  throughout  the 
scheduling  hori2ion  v\^ile  also  meeting  demand  for  soldiers  throughout  the  rest  of  the  Army.  The 
analysis  was  limited  to  selected  soldiers  in  high  density  skills  and  Skill  Level  1  soldiers  but  the 
model  could  e3q)anded  in  a  straightforward  manner  to  include  other  skills  and  grades. 

The  objective  of  the  analysis  was  to  determine  if  the  training  base  could  support  unit 
manning  vsfiich  could  require  several  thousand  soldiers  per  month  depending  upon  how  many 
brigades  undergo  unit  manning.  The  figure  below  is  an  illustrative  scenario  showing  how  the 
model  compares  Skill  Level  1  soldier  availability  from  the  training  base  to  Army-wide  soldier 
demand  including  unit  maiming  requirements.  In  any  month,  values  above  zero  represent  more 
soldiers  available  than  needed  wiiile  values  below  zero  represent  shortfalls. 
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adjustments  in  accessions  and  school  dates.  In  this  manner  The  model  can  be  used  to 
I  help  personnel  managers  improve  resource  utilization  throughout  the  army  by  better 

aligning  manning  requirements  and  initial  entry  training. 

Figure  5.10  Analysis  of  Manpower  Requirements  vs.  Soldier  Availability 

Calculations  presented  here  based  upon  forecasted  fiscal  year  2003  data  for  Skill  Level  1  soldier 
availability-Miich  were  based  upon  2003  requirements-and  can  be  updated  with  more  accurate 
data  v^dien  it  becomes  available. 

The  figure  below  shows  the  montfi  by  mondi  Pace  of  Transition  to  Unit  Manning  based  on 
the  number  of  brigades  that  remain  IRS-marmed  versus  others  that  convert  to  unit  maiming.  This 
is  important  for  several  reasons.  Unit  manning  represents  a  key  enabler  for  a  critical  Army 
paradigm  shift  from  alert-train-deploy  to  train-alert-deploy  and  a  cultural  shift  for  the  Array 
from  individual-centric  assignments  to  unit-centric  team  building.  The  pace  of  transition  must 
account  for  the  impact  that  this  initiative  will  have  on  the  Army  as  an  institution.  Visibility  of 
the  pace  of  change  is  also  important  to  institutionalizing  key  policy  changes  critical  to  the 
success  of  unit  manning. 


Figure  5.11  Pace  of  Unit  Manning  Army  Combat  Brigades 
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Graph  denotes  the  pace  of  change  as  a  function  of  IRS-manned  unit  IRS  units 


This  doAxihdoyN  Number  of  Regenerations  and  Lifecycle  ‘Builds’  per  Month. 

This  metric  is  important  because  it  helps  the  Human  Resources  Command  better  manage  Skill 
Level  1  requirements,  addressed  earlier,  and  shows  how  unit  manning  will  also  impacts  the 
assignments  and  development  of  Skill  Level  2  soldiers  and  higher. 

Figure  5.11  Number  of  Combat  Brigades  Manned  per  Month  by  Month 
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The  model  identifies  vdiere  scheduled  unit  manning  can  shifted  to  avoid  personnel 
shortfalls.  The  model  allows  personnel  managers  to  analyze  ‘what  if  alternatives  and  to 
find  acceptable  unit  manning  schedules  while  also  investigating  trade-offs  between 
lifecycle  and  cyclic  regeneration  or  shifting  events  in  the  scheduling  horizon.. 


Chapter  6:  Conclusions 

On  May  1, 2003,  the  Unit  Manning  Task  Force  briefed  the  Army  Chief  of  Staff,  General  Eric 
Shinseki,  on  unit  manning  feasibility  and  analysis  of  ‘friction  points’.  The  briefing  was  based  on 
modeling  and  analysis  presented  in  this  paper.  At  the  conclusion  of  the  briefing,  die  Chief 
decided  that  the  Army  would  go  forward  with  unit  manning;  a  decision  that  is  being  carried  out 
under  the  new  Army  Chief  of  Staff,  General  Peter  Schoomaker.  The  first  unit  to  be  maimed 
would  be  172"^  Separate  Infantiy  Brigade,  Fort  Wainwright,  Alaska.  General  Shinseki  and 
Secretary  of  the  Anmy  Thomas  E.  White  jointly  approved  the  following  news  release  announcing 
this  decision. 


-  FOR  IMMEDIATE  RELEASE  - 
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ARMY  ANNOUNCES  SBCT  UNIT  MANNING  INITIATIVE 


The  Army  announced  today  that  Stryker  Brigade  Combat  Team  (SBCT)  Three,  presently  the 
172d  Separate  Infantry  Brigade,  U.S.  Army  Alaska,  will  be  the  first  Army  unit  manned  under  the  Unit 
Manning  Initiative.  The  Army’s  intent  for  unit  manning  is  to  improve  combat  readiness  and  cohesion 
while  setting  conditions  for  improved  soldier  and  family  well-being.  Unit  manning  synchronizes  the 
assignment  of  soldiers  with  the  life  cycle  of  their  unit.  This  decision  combines  two  crucial  initiatives;  first, 
transforming  the  Army  from  an  individual  soldier  replacement  system  to  a  unit  manning  system  that 
enhances  cohesion,  keeps  trained  soldiers,  leaders  and  commanders  together  longer,  thereby  improving 
warfighting  capability,  and  second,  maximizing  the  capabilities  of  Army  units. 

Unit  manning  the  172d  SBCT  will  provide  the  Army  with  an  important  opportunity  to  develop  and 
implement  evolving  personnel  policies  tailored  to  both  building  and  regenerating  SBCTs.  Army  G-1 
personnel  policy  officials  have  identified  a  number  of  personnel  policies  that  could  be  improved  to  support 
unit  manning  and  to  decrease  personnel  turbulence.  From  this  experience,  the  Army  will  also  gain 
important  insights  for  unit  manning  Objective  Force  units  in  support  of  the  Army’s  Transformation 
Campaign  Plan.  Unit  manning  will  enable  the  Army  to  convert  current  units  into  Objective  Force  units  in 
conjunction  with  fielding  of  Future  Combat  Systems  (FCS).  The  goal  is  a  trained  and  ready  Alaska 
SBCT  deployable  for  operations  from  the  time  of  its  initial  operating  capability  (IOC)  in  summer,  2005  and 
beyond. 

“We  are  an  Army  at  war  and  transforming.  We  must  transform  to  be  folly  ready  to  fight  and  win 
against  emerging  threats  and  across  the  foil  spectrum  of  conflict.  Unit  manning  is  a  part  of  that 
transformation  and  the  Stryker  Brigade  Combat  Teams,  beginning  with  the  172"'*,  are  the  right  units  for 
this  inttiative,"  said  Secretary  of  the  Army  Thomas  White. 

For  more  information  call  Army  Public  Affairs  at  703-697-5343.  -  END 

This  paper  formulates  and  models  a  complex  scheduling  problem  of  practical  interest  to  the 
United  States  Army;  namely,  scheduling  unit  manning  in  support  of  unit  rotations  and  Army 
transformation  over  an  extended  finite  planning  horizon  of  164  months.  Modeling  and  analysis 
in  support  of  the  Unit  Manning  Initiative  made  several  contributions  to  military  operations 
research  and  to  the  United  States  Army. 

•  This  effort  documented,  for  the  Army  and  the  military  operations  research  community,  the 
mathematical  formulation  of  the  unit  manning  scheduling  problem  that,  for  the  first  time, 
incorporates  important  dynamics  of  unit  rotations  and  Army  transformation. 

•  The  process  of  developing  the  scheduling  model  brought  together  disparate  groups  from 
Headquarters,  Department  of  the  Army  Staff  including  Personnel  (Gl),  Operations  (G3), 
Transformation  (G7),  Requirements  (G8),  U.S.  Army  Human  Resources  Command  (HRC),  U.S. 
Army  Training  and  Doctrine  Command,  U.S.  Army  Accessions  Command,  Objective  Force  Task 
Force,  Personnel  Transformation  Task  Force  (PTTF).  Model  development  created  an  opportunity 
for  these  organizations  to  work  collaboratively  on  Army  initiatives  that  ultimately  moved  the 
Army  forward  toward  transformation  and  unit  rotations. 

•  Model  development  resulted  in  the  implementation  of  an  automated  scheduling  and  decision 
support  system  enable  of  supporting  broader  analyses  of  a  wider  range  of  scheduling  problems 
related  unit  manning  in  support  of  unit  rotations  and  Army  Transformation  (see  below). 

•  The  unit  manning  decision  by  die  Secretaiy  of  the  Army  and  the  Chief  of  Staff  of  the  Army  is  a 
key  enabler  for  the  Army  to  make  a  major  paradigm  shift  fi'om  Alert-Trcdn-Deplov  to  Train 
Alert  -Deploy, 
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•  The  modeling  and  analysis  of  unit  manning  methods,  which  convinced  decision-makers  that  it 
was  possible  to  unit  man  brigades,  set  conditions  for  the  Army,  and  unit  leaders,  to  achieve  higher 
levels  of  unit  cohesion  forged  over  time  among  soldiers  who  trust  and  respect  each  other,  and 
function  together  as  a  team  under  stressful,  tough,  realistic  conditions  in  training  and  combat. 

The  Unit  Manning  Scheduling  Model  supports  the  analyses  of  a  variety  of  Army  installation 
and  training  program  management  issues,  such  as: 

•  evaluating  the  economic  impact  of  different  resomce  utilization  policies; 

•  evaluating  unit  manning  readiness  as  a  function  of  training  capacity  and  training  program 
throughput  for  meeting  future  unit  manning  requirements; 

•  forecasting  training  resource  requirements  for  the  initial  entiy  training  program; 

•  improved  forecasting  of  operational  and  training  resource  requirements;  and 

•  more  efficient  resoince  scheduling; 

In  summary,  sound  modeling  and  analysis  of  unit  manning  provided  senior  Army  leaders 
with  confidence  diat  a  unit  centric  ^proach  to  building  unit  cohesion  and  high  performance 
teams  was  feasible.  Analysis  of  unit  manning  above  showed  that  it  would  be  possible  for  the 
Army  to  synchronize  the  assignments  of  large  numbers  of  soldiers  with  training  and  employment 
of  (unit-manned)  units;  reduce  unit  turbulence  by  managing  personnel  gains  and  losses  into  a 
compressed  time  period;  and  managing  force  modernization  and  force  structure  changes  within 
the  unit  manning  concept.  Without  constant  turnover,  units  in  the  future  will  be  able  to  train  to  a 
higher  standard  and  gain  the  benefits  of  cohesion  and  camaraderie  wiiich  are  now  only  enjoyed 
in  elite  imits.  Unit  manning  is  toe  key  to  setting  conditions  for  toe  Army  to  build  highly 
cohesive,  combat  ready  teams  at  brigade  and  below-units  that  bear  toe  major  responsibility  for 
closing  with  and  destroying  toe  enemy  under  toe  most  stressful  conditions  imaginable. 


43 


References 


Beny,  Kurt.  2002.  Annotated  Briefing.  Army  Knowledge  On-line, 
https://www.unitmanning.armv.mil/  Alexandria,  VA. 

Keane,  John,  General  US  Army.  Memorandum  to  COL(P)  Sean  Byrne,  Subject:  Unit  Manning 
Task  Force  Charter,  18  October  2002. 

M.L.  McGinnis,  E.  Fernandez.  1994.  "A  Dynamic  Programming  Model  for  the  Initial  Entry 
Training  Program  of  tiie  United  States  Army,"  in  Proc.  of  the  33rd  IEEE  Conference  on 
Decision  and  Control,  Orlando,  Florida,  3632-3633. 

Naylor,  Sean  D.  Secretary  pushes  for  large-scale  personnel  reform. 

Sweeping  changes  could  start  with  switch  to  unit  maiming.  Army  Times,  September  16th, 
2002 

Thurman,  M.  R.  Assessment  of  the  unit  manning  system  (IMS).  Fort  Monroe,  VA:  U-S.  Army 
Training  and  Doctrine  Command,  4  March  1989. 

United  States  Military  Academy,  Department  of  Social  Sciences,  Office  of  Economic  & 
Manpower  Analysis.  Briefing  to  LTGLe  Moyne,  “Unit  Rotation  Study”.  July  10, 2002. 

Yang,  T.  and  Ignizio,  J.,  1987,  Algorithm  for  the  Scheduling  of  Army  Battalion  Exercises, 
Computers  and  Operations  Research,  VOL.  14,  pp.  479-491. 


Bibliography 

Ailes,  Stephen.  Memorandum  For  Secretary  of  Defense,  Subject:  ROTA-plan.  29  October  1962. 

Aldrich,  Dave.  Briefing:  ‘‘Evolving  to  an  Expeditionary  Aerospace  Force,  Concepts  and  Implementation”.  31  May 
1999. 

Alford,  Eli  T.,  James  G.  Lynch,  and  Thomas  C.  Seamands,  The  Army  Unit  Manning  System:  The  Search  for 
Irreversible  Momentum^  U.S  Army  War  College  Research  Project,  Harvard  University  National  Security 
Fellowship,  Carlisle  Barracks,  PA:  U.S.  Army  War  College.  2003. 

Ambrose,  Stephen  E.  Citizen  Soldiers:  The  U.S.  Army  from  the  Normandy  Beaches  to  the  Bulge  to  the  Surrender  of 
Germany,  June  7,  1944-May  7,  1945.  New  York,  NY:  Simon  &  Schuster,  1997. 

Appleman,  Roy  Edgar.  East  of  Chosin:  Entrapment  and  Breakout  in  Korea,  1950.  1st  ed.  College  Station:  Texas 
A&M  University  Press,  1987. 

— ,  Disaster  in  Korea :  The  Chinese  Confront  MacArthur.  Texas  A  &  M  University  Military  History  Series  ;  1 1.  1st 
ed.  College  Station:  Texas  A&M  University  Press,  1989. 

Ardison,  Sharon,  D.,  D.  Bruce  Bell,  Ronald  B.  Tiggle,  Lynn  M  Milan,  R.  Craig  Bullis,  Dennis  R.  Bourne,  Jr.  and 
Wayne  E.  Evans.  The  effects  of  battalion  staff  stabilization  on  individual  and  unit  performance:  A  preliminary 
investigation  (Res.  Note  2001 -Enclosure  1  507).  Alexandria,  VA:  U.S.  Army  Research  Institute  for  the  Behavioral 
and  Social  Sciences,  February  2001.  (ADA387969 


44 


Bartone,  Paul  N.,  Theodore  P.  Fumkawa,  James  E.  Griffith,  Nancy  L.  Harrison,  Lawrence  H.  Ingraham.  New 
Manning  System  Field  Evaluation,  Technical  rept.  no.  3, 16  Jan-15  Apr  1986,  Walter  Reed  Army  Institute  of 
Research,  Washington  DC,  1  June  1986.  (ADA  207195) 

Bartone,  P.,  N.  L.  Harrison,  D.  Hoopengardner,  A.  Igou,  Lawrence  H.  Ingraham,  P.  W.  Kozumplik,  David  H. 
Marlowe,  James  A.  Martin,  M.  McGee,  F.  J.  Schneider,  M.  Waitkus,  H.  Weiner,  and  T.  J.  Waz,  (15  December, 
1986).  Unit  manning  system  field  evaluation  Technical  Report  No.  4.  Washington,  DC:  Walter  Reed  Army  Institute 
of  Research.  (ADA262046) 

Bassford,  Christopher.  “Cohesion,  Personnel  Stability  and  the  German  Model.”  Military  Review  70  (Oct  1990):  pp 
73-81. 


Boice,  Lawrence  R  and  Thomas  O.  Jacobs,  Towards  Meaningful  Measures  of  Personnel  Turbulence.  Aerodyne 
Researching  March  1989.  (ADA 212453). 

Brinkerhoff,  John  R.  “Unit  Stabilization  in  the  Army,”,  17  June  2002. 

Brownlee,  R.L.  Undersecretary  of  the  Army,  Memorandum  for  the  Secretary  of  the  Army,  Subject:  Army 
Deployment  Policy,  Mobilization  Planning,  and  Force  Structure  in  Support  of  a  Protracted  Global  War  on 
Terrorism,  7  August  2002. 

Builder,  Carl  H.  The  Masks  of  War :  American  Military  Styles  in  Strategy  and  Analysis.  A  Rand  Corporation 
Research  Study.  Baltimore:  Johns  Hopkins  University  Press,  1989. 

Byrne,  Sean,  Memorandum  for  Commander,  PERSCOM,  Subject:  Policy  Implications  on  a  Unit  Manning  System, 
17  December  2002. 

Captain,  George,  J.  IV  and  Michael  J.  Lee.  Cohort  package  replacement  system  analysis  for  infantry/field 
artillery/armor  (COPRS IN/FA/AR)  study:  Volume  J  Main  Report  (Study  Rep.  CAA-SR-87-18).  Bethesda,  MD: 
US.  Army  Concepts  Analysis  Agency,  July  1987.  (ADA188701) 

Captain,  George,  J.  IV  and  Michael  J.  Lee.  Cohort  package  replacement  system  analysis  for  infantry/field 
artillery/ armor  (COPRS  IN/FA/AR)  study:  Volume  II  Appendix  D.  C-REM  COHORT  Replacement  Model  User 's 
Manual  (Study  Rep.  CAA-SR-87-18).  Bethesda,  MD:  U.S.  Army  Concepts  Analysis  Agency,  July  1987. 
(ADA189061). 

Castro,  Carl  A.  and  Amy  B.  Adler.  “OPTEMPO:  Effects  on  Soldier  and  Unit  Readiness,”  Parameters.  Autumn 
1999. 

Chan,  Kwai-Cheung.  “Militaiy  Personnel,  Perspectives  of  Surveyed  Service  Members  in  Retention  Critical 
Specialties,”  United  States  General  Accounting  Office.  August  1999. 

Chu,  David.  Under  Secretary  of  Defense,  Memorandum  for  the  Secretaries  of  the  Army,  Navy,  Air  Force  and  the 
Director  of  the  Joint  Staff,  Subject:  Reducing  PCS  Moves  and  Lengthening  Tours  and  Tenure,  16  July  2002. 

Collins,  James  L.  Memorandum  for  Deputy  Chief  of  Staff  for  Personnel,  Subject:  Personnel  Actions  Associated 
With  Unit  Rotation  Plans,  17  January  1975 

Courts,  Michael  P.  “Collective  Training  and  Fielding  Opportunities  for  the  Objective  Force:  Maneuver  Systems  at 
the  Unit  of  Action  in  a  Unit  Manning/Unit  Replacement  Personnel  System”  (DRAFT).  U.S.  Army  War  College, 
Carlisle  Barracks,  PA,  February  2002. 

Cowdrey,  Christian  B.  LTC  USMC,  Thesis  Paper.  “Vertical  and  Horizontal  Cohesion:  Combat  Effectiveness  and 
the  Problem  of  Manpower  Turbulence”,  School  of  Advanced  Military  Studies,  Command  and  General  Staff 
College,  Fort  Leavenworth,  KS.  May  1995.  (ADA300224) 


45 


Crosby,  John  S.  Memorandum  for  General  Thurman,  Subject:  Regimental  System,  18  January  1982. 

Department  of  Defense.  “Permanent  Change  of  Station  Study.”  September  1983. 

Department  of  Defense.  Briefing  for  Senator  Nunn  “Tour  Lengths  in  Europe.”  February/March  1995. 

Department  of  Defense  Report  to  Congress  in  Response  to  Defense  Authorization  Act  of  1986.  “Rotation  of  Ground 
Combat  Units  to  Europe  and  the  Pacific.”  February  1986. 

Department  of  Defense  Report  to  Congress.  “Permanent  Change  of  Station  Program.”  1986. 

Department  of  Defense  Response  to  Chairperson  Schroeder  during  FY91  Authorization  Act  Deliberations  Submit 
Report  on  the  Manner  in  which  a  “dual  basing  policy”  could  be  implemented.  May  1992. 

Dunn,  George  R.,  Jr.  “COHORT,  Bom  and  Bred.”  Amiy  37  (Mar  1987):  pp  43-45  &  48.  3/9th  M,  7th  Inf  Div, 
under  new  system  Jan  85  -  Jan  87. 

Dunnigan,  James  F.  Digital  Soldiers:  The  Evolution  of  High-Tech  Weaponry  and  Tomorrow's  Brave  New 
Battlefield.  1st  ed.  New  York:  St.  Martin’s  Press,  1996. 

Dupuy ,  Trevor  Nevitt.  Numbers,  Predictions,  and  War:  Using  History  to  Evaluate  Combat  Factors  and  Predict  the 
Outcome  of  Battles.  1985  rev.  ed.  Fairfax,  Va.:  Hero  Books,  1985. 

Elder,  Robin  L.  Cohort:  Is  readiness  a  cost?  Individual  Study  Report,  US.  Army  War  College,  Carlisle  Barracks, 
PA,  23  March  1988.  (ADA194183). 

Ellis,  John.  Brute  Force:  Allied  Strategy  and  Tactics  in  the  Second  World  War.  New  York:  Viking,  1990. 

Elton,  Robert  M.  “A  Unit  Manning  System  for  the  Objective  Force:  Recommendations  for  Vital  Changes  in  Army 
Manning  Policies.”  October  1 1,  2002. 

“Cohesion  and  Unit  Pride  Aims  of  New  Manning  System”  Army  34  (Oct  1984):  pp  218-21  8c  225-28. 

“Assessing  COHORT.”  Army  (May  1990):  pp  44-50. 

Faith,  P.W.,  “Application  of  the  Regimental  System  to  the  United  States  Army.”  April  1980. 

Findlay,  Alex,  Major,  US  Army.  Executive  Summary,  Unit  Manning,  Army  Staff,  1 1  September,  2002. 

Frame,  Charles.  L.,  Richard  V.  Cehrlein  and  George  J.  Captain.  Unit  replacement  system  analysis  infantry/field 
artillery/armor  (URSA  IN/FA/AR)  (Study  Rep.  CAA-SR-86-14).  Bethesda,  MD:  U.S.  Army  Concepts  Analysis 
Agency,  July  1986.  (ADA174489). 

Fricker,  Ronald  D.,  Jr.  The  Effects  ofPerstempo  on  Officer  Retention  in  the  United  States  Military,  MR-1556-OSD. 
Santa  Monica,  CA;  Rand  Corporation,  March  2002  (ADA41 1776). 

Furukawa,  Theodore  P.,  James  E.  Griffith,  J.  R.  Tekovics,  Lawrence  H.  Ingraham,  C.  S.  Lewis,  David  H.  Marlowe, 
James  A.  Martin,  Robert  J.  Schneider,  and  Joel  M  Teitelbaum.  New  manning  system  field  evaluation  Technical 
Report  No.  2.  Washington,  DC:  Walter  Reed  Army  Institute  of  Research.  March  1, 1986  (ADA262222) 

Furukawa,  Theodore  P.,  Lawrence  H.  Ingraham,  Paris  R.  Kirkland,  David  H.  Marlowe,  James  A.  Martin,  and 
Robert  J.  Schneider,  Evaluating  the  Unit  Manning  System:  Lessons  Learned  to  Date.  An  Informational  Guide  for 
Unit  Leaders  and  Staffs  (Rep.  WRAIR-NP-87-10).  Washington,  DC:  Walter  Reed  Army  Institute  of  Research. 

1987  (ADA187892) 


46 


Johns,  John  H.,  Michael  D.  Bickel,  Arthur  C.  Blades,  John  B.  Creel,  Wade  S.  Gatling,  James  M.  Hinkle,  Jon  D. 
Kindrad,  Samuel  E.  Stocks.  Cohesion  in  the  US  Military.  National  Defense  University,  Washington  DC. 

Knouse,  Stephen  B.,  Alvin  Smith,  Patricia  Smith.  Keeping  *‘On-Task'':  An  Exploration  of  Task  Cohesion  In 
Diverse  Military  Teams,  DEOMI  Study,  University  of  Southwestern  Louisiana  LaFayette,  1  Oct  1998. 
(ADA359547) 

Government  Accounting  Office  Report  for  Chairman,  Subcommittee  on  Military  Personnel  Rotation  Policies  of  the 
Military  Services,  February  1996. 

Garrett,  Thomas,  Major  General,  PERSCOM  Commander,  US  Army.  Memorandum  for  the  Deputy  Chief  of  Staff 
For  Personnel,  Subject  PERSCOM  Stabilization  Study,  Spring  1999. 

Memorandum  for  the  Deputy  Chief  of  Staff  For  Personnel,  Subject  Request  Commission  of  Research  Study  on  Unit 
Rotations  to  Korea,  Dec  4, 1998. 

Memorandum  for  the  Deputy  Chief  of  Staff  For  Personnel,  Subject  Korea  Unit  Rotation  Evaluation,  Mar  13, 2000. 

Graham,  Charles  P.  Memorandum  to  Lieutenant  General  Richardson,  Subject:  Rotation  Plans  and  Regiments,  2 
February  1982. 

Harvard  Business  Review.  On  Change,  Harvard  Business  School  Press,  1998. 

Henderson,  William  Darryl,  The  Hollow  Army :  How  the  US.  Army  Is  Oversold  and  Undermanned.  Contributions 
in  Military  Studies,  No.  93.  New  York:  Greenwood  Press,  1990. 

Hix,  W.  Michael.  Rand  Briefing,  Maintaining  European  Presence  Through  Unit  Rotations,  October  1998. 

Rand  Annotated  Briefing,  “Achieving  Balkan  Presenece  Through  Individual  Replacements  Rather  Than  Unit 
Rotations”.  July  1999. 

Hix,  W.  Michael,  Herbert  J.  Shukiar,  Janet  M.  Hanley,  Richard  J.  Kaplan,  Jennifer  H.  Kawata,  Grant  N.  Marshall, 
and  Peter  J.  E.  Stan.  Personnel  Turbulence:  The  Policy  Determinants  of  Permanent  Change  of  Station  Moves,  MR- 
938-A,  Rand  Corp,  Arroyo  Center,  1998.  (ADA343654) 

Holtz,  Robert.  F,,  Jack  H.  Hiller,  and  Howard  H.  McFann  (Eds),  Determinants  of  effective  unit  performance: 
Research  on  measuring  and  managing  unit  training  readiness.  Alexandria,  VA:  U.S.  Army  Research  Institute  for 
the  Behavioral  and  Social  Sciences.  July  1994.  (ADA292342) 

Hosek,  James  and  Mark  Totten,  Does  Perstempo  Hurt  Reenlistment?  The  Effect  of  Long  or  Hostile  Perstempo  on 
Reenlistment.  MR-990-OSD.  Santa  Monica,  CA:  RAND  Corporation,  1998. 

Jacobs,  Herbert.  Further  examination  of  the  unit  cohesion  index.  Fort  Sam  Houston,  TX:  U.S.  Army  Health 
Services  Command.  September  1990.  (ADA229934) 

James,  U  S.,  Ploger,  W.  D.,  Duffy,  P.,  &  Holmes,  D.  A  study  of  systems  tools  for  army  personnel  management 
(Res.  Note  83*48).  Alexandria,  VA:  U.S.  Army  Research  Institute  for  the  Behavioral  and  Social  Sciences.  1983. 
(ADA136741) 

Keane,  John,  General  US  Army.  Memorandum  to  COL(P)  Sean  Byrne,  Subject:  Unit  Manning  Task  Force  Charter, 
18  October  2002. 

Kirkland,  Faris  R,  Ronald  R.  Halverson  and  Paul  D.  Bliese.  “Stress  and  Psychological  Readiness  in  Post-Cold  War 
Operations,”  Parameters,  Summer  1996. 


47 


Kirkland,  Fans  R.  Leading  in  cohort  companies  (Report  WRAIR  NP-88-13),  Washington,  DC:  Walter  Reed  Army 
Institute  of  Research.  Enclosure  16.  1987.  (ADAl  92886) 

Kirkland,  Paris.  R.,  Theodore  P.  Furukawa,  Joel  M.  Teitelbaum,  Larry  H.  Ingraham,  and  Bruce  T.  Caine.  Unit 
manning  system  field  evaluation  Technical  Report  No,  5.  Washington,  DC:  Walter  Reed  Army  Institute  of  Research. 
September  1987.  (ADA207193) 

Knack,  David  I,  COHORT  Cadre  Training  Evaluation,  Training  and  Doctrine  Command  (TRADOC)  Final  Report, 
Fort  Monroe,  Virginia,  11  May  1987.  (ADA191243) 

Knack,  David  J.  ‘‘Roles  of  COHORT,  Regimental  System  Need  to  be  Redefined.”  Army  36  (Jul  1986):  pp  20-21 
&23-24. 

Leinbaugh,  Harold  P.,  and  John  D.  Campbell.  The  Men  of  Company  K :  The  Autobiography  of  a  World  War  II  Rifle 
Company.  1st  ed.  New  York:  W.  Morrow,  1985. 

Lerwill,  Leonard  L.,  and  United  States.  Dept,  of  the  Army.  Office  of  Military  History.  The  Personnel  Replacement 
System  in  the  United  States  Army,  Washington:  Dept. of  the  Army,  1954. 

Mansoor,  Peter  R  The  GI  Offensive  in  Europe :  The  Triumph  of  American  Infantry  Divisions,  1941-1945.  Modem 
War  Studies.  Lawrence,  Kan.:  University  Press  of  Kansas,  1999. 

Marlowe,  David  H.,  Theodore  P.  Furukawa,  James  E.  Griffith,  Larry  H.  Ingraham,  Paris  R.  Kirkland,  James  A. 
Martin,  Robert  J.  Schneider,  and  Joel  M.  Teitelbaum.  New  manning  system  field  evaluation  Technical  Report  No.  I. 
Washington,  DC:  Walter  Reed  Army  Institute  of  Research.  1  November,  1985.  (ADA162087) 

McDonald,  Ralph  E.  Cohesion  The  Key  to  Special  Operations  Teamwork,  Air  University  Press,  Maxwell  Air  Force 
Base,  Alabama.  October  1994.  (ADA286469) 

Momingstar,  James  LTC.  Memorandum  for  BG  Anderson,  Commander,  U.S.  Army  Personnel  Command 
(PERSCOM),  Subject:  Study  and  Recommendation  Regarding  Major  Vandergriff  Book. 

MIL  Services  International.  A  White  Paper  Addressing  Army  Personnel  Doctrine  on  a  Unit  Manning  System  for 
the  2 1  st  Century  Army,  5  April  2002. 

Oliver,  Laurel  W.  Cohesion  Research:  Conceptual  and  Methodological  Issues.  ARI  Research  Note  90-133.  U.S. 
Army  Research  Institute.  September  1990.  (y^A228030) 

Palmer,  R.  R.  The  Procurement  and  Training  of  Ground  Combat  Troops,  Washington,:  Historical  Division,  Dept,  of 
the  Army,  1948. 

Reese,  Tim.  “The  Blind  Men  and  the  Elephant”,  Armor,  May -June  2002, 7-11. 

Riggs,  John  M.  “The  Objective  Force:  2015”,  Objective  Force  Task  Force.  8  December  2002. 

Rostker,  Bernard,  Harry  Thie,  James  L.  Lacey,  Jennifer  H.  Kawata,  and  S.  W.  Purnell.  The  Defense  Officer 
PersonnelManagementActofI980:  A  retrospective  Assessment.  R-4246-FMP.  Santa  Monica,  C A:  RAND 
Corporation,  1993. 

Rosen,  Leora  N.  and  Linda  Z.  Moghadam.  The  unit  manning  system  family  health  study  (Tech.  Rep.).  Washington, 
DC:  Walter  Reed  Army  Institute  of  Research.  August  1988.  (ADA2 13286) 

Rush,  Robert  Sterling.  Hell  in  HUrtgen  Forest :  The  Ordeal  and  Triumph  of  an  American  Infantry  Regiment. 

Modem  War  Studies.  Lawrence:  University  Press  of  Kansas,  2001. 


48 


Samecki,  Philip,  Major  US  Army.  Information  Paper:  Readying  Units  for  the  Objective  Force,  29  July  2002 

Schelling,  Thomas  C.  Micromotives  and  Macrobehavior.  1st  ed.  New  York:  Norton,  1978. 

Scull,  Kenneth  C.  What  we  learned from  COHORT  (Individual  Study  Report).  Carlisle  Barracks,  PA:  U.S.  Army 
War  College.  2  April  1990.  (ADA223529) 

Segal,  Mady  Wechler  and  Jesse  J  Harris,  “What  We  Know  About  Army  families”.  U.S.  Army  Research  Institue  for 
Behavioral  and  Social  Sciences.  September  1993. 

Shufelt,  James  W.  Jr.  Improving  Strategic  Responsiveness  of  the  Transforming  Force.  Strategy  Research  Project, 
U.  S.  Army  War  College,  Carlisle  Barracks,  PA.  28  February  2001.  (ADA389862) 

Sicherman,  Harvey,  John  F.  Lehman,  and  Foreign  Policy  Research  Institute.  America  the  Vulnerable  :  Our  Military 
Problems  and  How  to  Fix  Them.  Philadelphia,  PA.:  Foreign  Policy  Research  Institute,  2002. 

Siebold,  Guy  L.  “Longitudinal  Patterns  in  Combat  Platoon  Cohesion.”  U.S.  Army  Research  Institute,  1989. 

Siebold,  Guy  L.  and  Dennis  R  Kelly.  Development  of  the  Combat  Platoon  Cohesion  Questionaire.  Technical 
Report  817.  U.S.  Army  Research  Institute.  October  1988.  (ADA204917) 

Development  of  the  Platoon  Cohesion  Index.  Technical  Report  816.  U.S.  Army  Research  Institute.  October  1988. 
(ADA205478) 

Snider,  Don  M  and  Gayle  L  Watkins.  “Setting  the  Stage.  Undated.  Sorley,  Lewis.  Thunderbolt :  General  Creighton 
Abrams  and  the  Army  of  His  Times.  New  York:  Simon  &  Schuster,  1992. 

Smith,  M.  D.,  &  Hagman,  J.  D.  (in  preparation).  Unit  manning/replacement  system  assessment  (Research  Rep.). 
Alexandria,  VA:  U.S.  Army  Research  Institute  for  the  Behavioral  and  Social  Sciences. 

Starry,  Donn  A.  “To  Change  An  Army.”  Military  Review.  March  1983, 

Stewart,  Derek  B.  GAO  Briefing  Report  to  the  Chairman  and  Ranking  Minority  Member,  Subcommitee  on  Defense, 
Committee  on  Appropriations,  US  Senate,  Military  Personnel,  Longer  Time  Between  Moves  Related  to  Higher 
Satisfaction  and  Retention.  August  2001, 

Sterling,  B.  S.  and  L.  J.  Williams.  Fort  Benjamin  Harrison  Field  Unit  1982.  Final  Report  1982.  U.S.  Army 
Research  Institute.  July  2001.  (ADA3 93346) 

Thurman,  M.  R.  Assessment  of  the  unit  manning  system  (UMS).  Fort  Monroe,  VA:  U.S.  Army  Training  and 
Doctrine  Command,  4  March  1989. 

Thurman,  M.R.  Memorandum  to  Brigadier  General  John  S  Crosby,  Subject:  Regimental  System.  Undated. 

Tillson,  John  C.F..  Reducing  the  Impact  of  Tempo,  Institute  For  Defense  Analyses.  October  1999. 

Thornton,  Paul.  Paper:  Terms  and  Definitions, 

https://v\^^.unitmanning.annv.mil/Products  items/prodact.htm#Documents:  accessed  23  Jun  2003. 

Trefiy,  Richard.  Briefing:  Task  Force  Trefiy,  1982. 

Tremble,  Trueman  R,  Jr.,  Gary  M.  Brosvic,  and  Anthony  R.  Manigiardi.  Attitudes  toward  the  new  manning  system 
and  new  manning  system  characteristics  (Res.  Note.  86-84).  Alexandria,  VA:  U.S.  Army  Research  Institute  for  the 
Behavioral  and  Social  Sciences.  July  1986.  (ADA171420) 


49 


United  States  Army,  Accessions  Command.  Briefing:  National  Call  to  Service  (NCS),  DoD  Implementation  Sec 
531,  Bob  Stump  National  Defense  Authorization  Act  for  Fiscal  Year  2003.  13  Januaiy  2003. 

United  States  Army  War  College  Study,  ‘^Mitigating  Turbulence  in  the  US  Army.”  Report  to  Chief  of  Staff,  Army, 
January  21, 2000. 

United  States  Army,  Center  for  Army  Analysis.  Briefing:  “Unit  Rotation  Analysis  Korea  (URA-K),  12  September 

2002. 

United  States  Army,  Center  of  Military  History.  Briefing:  “The  McGregor  Critique”,  undated. 

United  States  Army,  Deputy  Chief  of  Staff  For  Personnel.  Briefing:  Unit  Rotation  Option.  23  January  1998 

United  States  Army,  Deputy  Chief  of  Staff  For  Personnel.  Replacement  System  Study:  What  is  the  Best 
Replacement  System  For  the  Future  Army,  19  November  1992. 

United  States  Army,  Deputy  Chief  of  Staff,  G8,  PAED.  Briefing  to  Vice  Chief  of  Staff,  Army,  “Army  Science 
Board  Information”,  July  2002. 

United  States  Army  News  Service.  “Army  to  Test  New  Unit  Rotation  Plan  Starting  in  the  Fall,  Release  number  48. 
July  26, 1962. 

United  States  Army  News  Service.  “  Army  Support  Units  to  Return  from  Europe,”  Release  number  41.2  July  1962 

United  States  Army.  Office  of  Military  History.  Command  Decisions.  1st  ed.  New  York,:  Harcourt  Brace,  1959. 

United  States  General  Accounting  Office.  Report  to  the  Chairman  and  the  Ranking  Minority  Member, 
Subcommittee  on  Persormel,  Committee  on  Armed  Serves,  US.  Senate,  Military  Attrition,  Better  Data,  Coupled 
with  Policy  Changes,  Could  Help  the  Services  Reduce  Early  Separations.  September  1998. 

United  States  Army  Science  Board.  Annotated  Briefing.  “Ensuring  the  Financial  Viability  of  the  Objective 
Force.”  Prepared  for  the  Secretary  of  the  Army.  July  2002. 

United  States  Military  Academy,  Department  of  Social  Sciences,  Office  of  Economic  &  Manpower  Analysis. 
Briefing  to  MG  Maude,  “How  Large  An  Army”,  30  September  1999. 

United  States  Military  Academy,  Department  of  Social  Sciences,  Office  of  Economic  &  Manpower  Analysis. 
Briefing  to  LTG  Vollrath,  “PCS  Study”.  12  September  1997. 

United  States  Military  Academy,  Department  of  Social  Sciences,  Office  of  Economic  &  Manpower  Analysis. 
Briefing  to  LTG  Le  Moyne,  “i^alysis  of  Feasibility  of  Korea  Unit  Rotations  from  a  Force  Structure  Perspective”. 
December  1999. 

United  States  Military  Academy,  Department  of  Social  Sciences,  Office  of  Economic  &  Manpower  Analysis. 
Briefing  to  LTG  Le  Moyne,  “Unit  Rotation  Stucfy”.  July  10, 2002. 

United  States  Army  Total  Army  Persormel  Command.  Briefing:  “Korea  Unit  Rotation  Evaluation:  Study  Proposal”, 
October  1999. 

United  States  Army,  Total  Army  Persormel  Command.  Briefing:  “Officer  Selection  Board  Analysis”.  19  June  1996. 

United  States  Army,  Total  Army  Persormel  Conunand.  Briefing:  “Alternate  Manning  Strategies:  Brainstorming 
Session”,  25  March  1999. 


50 


United  States  Army,  Total  Army  Personnel  Command.  Briefing:  ‘‘Update  onNCO  Restructure  Initiatives  to 
Commanding  General.  12  April  1999. 

United  States  Army,  Total  Army  Personnel  Command.  Briefing:  “Impact  Force  Feasibility  Review  ‘The  Cost  of 
Doing  Business’  Friction  in  the  Personnel  &  Structure  System”.  15  October  1999. 

United  States  Army,  Total  Amiy  Personnel  Command.  Briefing:  “  ‘Cost  of  Doing  Business’  Friction  in  the 
Personnel  &  Structure  System”,  TAA  07. 1  Resourcing  Conference,  15  March  2000. 

United  States  Army,  Total  Army  Personnel  Command.  Briefing:  “  Korea  PCS  Cost  Estimate.  9  April  2000. 

United  States  Army,  Total  Army  Personnel  Command.  Briefing:  “Unit  Manning  Applied  to  Stiyker  Brigade 
Combat  Team  3  Fielding”,  2  January  2003. 

United  States  Department  of  the  Army.  Office,  Deputy  Chief  of  Staff  Personnel.  “Battalion  Rotation  After  Action 
Report,”  10  Aug  1987.  37p.  w/cover  memorandum  Ip.  UB323A5a. 

Cohort  Unit  Expansion  Program;  Package  Replacement  System:  An  Informational  Guide  for  Personnel  Managers. 
Brochure,  15  Mar  1987.  19p.  UB323A5. 

UMTF  CSA  Annotated  Briefing,  1  May  03,  Unit  Manning  Task  Force  Briefing  to  the  Chief  of  Staff, 
https://w^wvv.unitmanning.armv.miI^roducts  items/product.htm#Briefings:  accessed  26  Jun  03. 

UMTF  Annotated  Briefing,  Unit  Manning  Task  Force, 

https.7/\v\vw.unitmanning. armv.mil/Products  items/product.htm#Briefings:  accesses  26  Jun  2003. 

Vaitkus,  Mark  A.  Unit  manning  system:  Human  dimensions  field  evaluation  of  the  COHORT  company  replacement 
wiPc/e/(WRAIR/TR“94“0017).  Washington,  DC:  Walter  Reed  Army  Institute  of  Research.  18  April  1994 
(ADA285942) 

Vandergriff,  Donald  E.  The  Path  to  Victory  :  America’s  Army  and  the  Revolution  in  Human  Affairs.  Novato,  CA: 
Presidio  Press,  2002. 

Vandergriff,  Donald  E.  Briefing,  The  People  Side  to  Transformation,  undated. 

Vogel,  Steve.  "50  Years  Later,  an  Army  Force  Gets  Its  Due:  Ceremony  to  Mark  Chosin  Reservoir  Battle  in  N. 
Korea."  The  Washington  December  11, 2000,  Bl. 

Vollrath.  Message:  Deployment  Stabilization  Policy.  23  February  1998. 

Vuono,  Carl  E.  Memorandum  for  Chief  of  Staff,  Army,  Subject:  Six  Month  Unaccompanied  Rotation  Follow-on 
Study — ^Information  Memorandum.  2  June  1986. 

Wardynski,  LTC  Eugene.  The  Effects  of  Hostile  Duty  on  First  Term  Retention.  West  Point,  NY:  United  States 
Military  Academy,  2001. 

Wass  de  Czege,  Huba.  “How  to  Change  an  Army.”  Military  Review.  November  1984. 

Watkins,  Don  M.  Snider  and  Gayle  L.  The  Future  of  the  Army  Profession.  Ed.  Lloyd  J.  Matthews.  Boston: 
McGraw-Hill,  2002. 

Weber,  Donald  E,,  Sergeant  Major,  US  Army.  Transcript  Chief  of  Staff,  Army  Interview  with  Mr.  Carney,  Army 
Times.  22  December  1981. 

White,  Thomas  E.,  Secretary  of  the  Army  Round  Table  comments  with  Defense  Correspondents,  3 1  October  2002. 


51 


White,  Thomas  E.,  Memorandum  for  the  Assistant  Secretary  of  the  Army  (Manpower  and  Reserve  Affairs), 
Subject:  Personnel  Transformation  of  the  Army,  9  September  2002. 

White,  Thomas  E.,  Memorandum  for  the  Chief  of  Staff,  Army,  Subject:  Manpower  and  Personnel  Transformation, 
17  December  2002. 

Wilson,  George  C.  ‘'New  Budget  Gamble,”  National  Journal,  21  January  2003. 

Winkler,  James  D.,  Anders  Hove,  W.  Michael  Hix,  and  J.  Michael  Polich,  Rand  Study.  “Stability  and  Cohesion  as 
Criteria  for  Personnel  Assignment  and  Rotation  Policy”,  June  1999,  AB(L)  328-A. 

Wray,  J.D.  Buck.  “Let’s  Get  the  Replacements  on  the  Road  (and  Out  of  the  Combat  Development  Labs).”  Soldier 
Support  Advocate  (Jxil-Sep  1987);  pp.  11-15. 

Wong,  Frederick.  G.  A  formula  for  building  cohesion,  U.S.  Army  War  College  Military  Studies  Program  Paper. 
Carlisle  Barracks,  PA:  U.S.  Army  War  College.  30  April  1985.  (ADA158031) 

Wong,  Leonard.  Stifling  Innovation:  Developing  Tomorrow's  Leaders  Today,  Strategic  Studies  Institute,  U.S. 
Army  War  College,  Carlisle  Barracks,  PA,  April  2002. 

Wood,  John.  I.  III.  Can  the  unit  manning  system  sustain  in  war  (Individual  Study  Report).  Carlisle  Barracks,  PA: 
U.S.  Army  War  College.  3 1  March  1988.  (ADAl 94547). 

Yagil,  Dana.  A  Study  of  Cohesion  and  Other  Factors  of  Major  Influence  on  Soldiers  *  and  Unit  Effectiveness,  ARI 
Research  Note  95,  U.S.  Army  Research  Institute.  December  1990.  (ADA299079). 


Appendix  A:  Glossary  of  Terms 


The  following  terms  and  definitions  were  published  by  Paul  Thornton  in  a  Terms  and  Definitions  paper  for  the 
UMTF  at  the  Task  /force  website  at: 

https : //www.unitmanning. armv.mil/Products  items/product. htm#Documents: 

Area  of  Concentration  (AOC)  -  A  requisite  area  of  officer  expertise  (subdivision)  within  a  branch  or  functional 
area. 

Attrition  -  Personnel  losses  to  the  Army  and  units  under  consideration  due  to  medical,  indiscipline,  or  separation. 

Bonding  -  The  process  of  molding  a  group  of  soldiers  and  their  leaders  into  a  cohesive,  synergistic  combat  force. 
Bonding  is  a  function  of  stability,  shared  experience,  mutual  confidence,  trust  and  common  values.  Unit  manning 
initiatives  consider  three  types  of  bonding  activities : 

-  Horizontal  Bonding  -  The  bonding  of  peers  into  a  cohesive,  synergistic  group  whose  members  share 
common  values,  goals  and  attitudes. 

-  Organizational  Bonding  -  The  synergistic  process  of  building  a  cohesive  unit  through  focused  leadership 
and  meaningful  collective  training  activities  leading  to  soldier  identification  with  the  values  of  his  unit  and  the 
Army. 


52 


-Vertical  Bonding  -  The  bonding  of  junior  soldiers,  NCOs  and  leaders  through  all  levels  of  the  chain  of 
command. 

Branch  -  A  grouping  of  officers  that  comprise  an  arm  or  service  of  the  Army  in  which  an  officer  is  commissioned, 
assigned,  developed,  and  promoted  through  their  company  grade  years.  Officers  are  accessed  into  a  single  branch 
designation  throughout  their  career  unless  transferred.  (AR  600-3  and  DA  PAM  600-3) 

Build  Phase  -  The  requisite  activities  accomplished  over  a  period  of  time  in  a  Unit  Lifecycle  model  that  leads  to  the 
assembling  of  all  personnel  at  the  appropriate  time  and  location  to  form  a  unit.  The  build  phase  concludes  with 
Organization  Day. 

Career  Field  -  A  grouping  of  functionally  related  commissioned  officer,  warrant  officer,  civilian  and  enlisted 
positions  under  a  single  agent  for  hfe  cycle  personnel  management  purposes. 

Certification  Day  (C-day)  -  The  day  the  capstone  certification  event  concludes  and  the  unit  is  certified  as  “ready”, 
this  event  ends  the  Train  phase  and  begins  the  Employ  phase. 

Cohesion  -  The  subjective  knowledge  and  experiences  gained  by  a  group  who  have  bonded  which  allows  them  to 
operation  in  a  more  efficient  and  effective  manner.  Members  of  a  cohesive  group  anticipate  actions  of  other 
members  or  of  the  collective  group  with  less  need  for  direct  communication. 

-  Horizontal  Cohesion  “  Cohesion  among  peers. 

-  Vertical  Cohesion  -  Cohesion  across  ranks  from  soldier,  through  NCO  to  leaders  at  all  levels  of  the  chain 
of  command. 

Deployment  -  The  process  by  which  a  unit  departs  its  home  installation  to  accomplish  an  assigned  mission  as  part 
of  a  planned  unit  rotation  or  in  response  to  an  operational  requirement. 

Employable  -  A  unit  that  has  achieved  a  level  of  readiness  (i.e..  Cl)  and  has  been  certified,  enabling  it  to  perform 
its  Mission  Essential  Tasks. 

Employment  Phase  -  The  period  of  time  in  a  Lifecycle  Model  that  the  unit  is  combat  ready  and  available  for 
deployment  to  meet  Army  mission  requirements  world-wide. 

Experiment  -  The  process  of  testing  a  possible  solution  or  mechanism.  Experiments  generally  do  not  move  to  wider 
incorporation,  rather  successful  portions  of  an  experiment  are  further  refined  in  a  Pilot  or  Prototype. 

First  Termer  A  soldier  serving  his/her  initial  enlistment  contract. 

Friction  -  A  measure  of  inefficiency  in  the  assignment  of  personnel  to  authorizations.  Unit  manning  initiatives 
consider  three  types  of  friction: 

-  Malutilization  -  Assignment  of  a  soldier  to  a  position  for  which  he/she  is  not  qualified  lAW  DA  Pam 

611-21. 


-  Overstrength  -  Assignment  of  personnel  in  excess  of  100%  authorized  strength. 

-  Understrength  -  Failure  to  provide  a  unit  with  100%  authorized  strength. 

Functional  Area  -  A  grouping  of  officers  by  technical  specialty  or  skill  which  usually  requires  significant  education, 
training  and  experience.  (AR  600-3  and  DA  PAM  600-3) 
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Homebasing  -  The  practice  for  assigning  individuals  or  units  to  a  military  base  or  installation  on  a  recurring  basis. 

A  homebasing  policy  allows  unit  that  deploy  or  rotate  to  return  to  their  homebase  and  would  allow  soldiers  to  be 
reassigned  to  their  homebase  numerous  times  during  a  career. 

Individual  Replacements  -*  A  personnel  replacement  mechanism  which  allows  an  individual  to  be  assigned  to  a  unit 
at  any  time  in  order  to  bring  the  unit  it  back  to  a  target  percent  fill. 

Lifecycle  Model  -  A  unit  manning  process  that  takes  both  the  unit  and  its  assigned  soldiers  through  four  phases: 
Build,  Train,  Employ,  and  Regenerate.  The  duration  and  policies  that  govern  each  phase  may  vary  by  unit  and 
mission.  The  Build  Phase  encompasses  the  process  by  which  soldiers  and  leaders  are  individually  developed  and 
collectively  assigned  to  the  unit.  The  Build  Phase  concludes  with  the  Organization  Day  (O-day)  event.  The  O-day 
marks  the  beginning  of  the  Training  Phase.  During  this  phase,  the  unit  focuses  on  training  the  collectively.  The 
Training  Phase  concludes  with  a  capstone  training  event  that  certifies  the  unit  is  ready  for  employment  (or  not).  The 
conclusion  of  the  certifying  event  is  called  the  Certification  day  (C-day).  Upon  certification,  the  unit  enters  the 
Employ  Phase,  during  which  time  the  unit  focuses  on  sustainment  training  and  is  mission  capable  as  necessary  by 
higher  headquarters.  The  Employ  Phase  concludes  with  the  Release  Day  (R-day),  the  day  the  unit  is  pulled  off 
mission  status  to  disestablish  as  a  unit.  The  Release  Phase,  which  begins  with  R-day,  concludes  when  all  soldiers 
and  leaders  have  been  either  reassigned  or  separated  from  the  unit  and  all  property  turned  over. 

Military  Occupational  Specialty  (MOS)  -  Primary  method  used  to  identify  the  specific  requirements  of  a  position 
and  requisite  qualifications  for  soldiers  and  Warrant  Officers. 

Organization  Day  (O-Day)  -  The  day  during  Unit  Lifecycle  when  all  assigned  personnel  arrive  and  the  unit  is  ready 
to  begin  individual  and  collective  training  resulting  in  unit  proficiency. 

Package  Replacements  -  A  personnel  replacement  mechanism  in  which  a  number  of  individual  replacements  are 
provided  to  a  unit  at  a  single  time  to  bring  the  unit  back  to  desired  strength. 

Pilot  -  A  test  of  a  complete  system  or  model  in  order  to  validate  feasibility  and  identify  problems.  A  pilot  tests  a 
prototype  which  generally  results  from  prior  experimentation.  Successful  prototypes  are  typically  developed  for 
wider  use. 

Plug  Replacements  -  A  personnel  replacement  mechanism  which  provides  fully  trained  sub-elements  (Company, 
Platoon,  Squad,  Team,  etc)  to  a  unit  to  bring  it  back  to  target  strength.  The  plug  should  remain  together  as  a  bonded 
sub-element  of  the  unit. 

Readiness  -  Capability  of  the  unit  to  perform  its  assigned  mission  based  on  all  components  of  equipment,  personnel, 
and  training. 

Release  Phase  -  The  process  of  reassigning  or  separating  some  or  of  all  the  soldiers  assigned  to  a  Lifecycle  Model 
Unit. 

Release  Day  (R-day)  -  The  day,  during  a  Lifecycle  Unit  manning  model,  that  denotes  the  end  of  the  Employ  Phase 
and  initiates  actions  necessaiy  in  the  Release  Phase. 

Replacement  Mechanisms  -  The  processes  by  which  losses  are  replaced  within  the  unit  under  consideration.  The 
three  mechanisms  considered  for  this  study  are  Individual  Replacements,  Package  Replacements  or  Plug 
Replacements. 

Soldier  Lifecycle  The  progression  of  an  individual  through  the  eight  lifecycle  functions  of  structure,  acquisition, 
individual  training  and  education,  distribution ,  deployment,  sustainment,  professional  development  and  separation. 

Slice  Element  -  A  sub-element  which  is  provided  to  a  higher-echelon  pure  unit  to  build  a  multi-capable  unit.  For 
example,  an  ADA  company  of  a  ADA  battalion  is  “sliced”  to  an  Infantry  Brigade  as  part  of  a  brigade  combat  team. 
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Stabilization  ~  The  process  of  assigning  soldiers  and  leaders  to  a  unit  and  keeping  them  together  for  a  specified 
period  of  time  in  order  to  set  necessary  conditions  for  bonding  and  high  performance. 

Stabilized  Interval  -  The  period  of  time  during  which  no  personnel  are  assigned  to  the  unit  under  consideration. 
This  period  of  time  varies  with  each  manning  model  and  mechanism  for  handling  losses. 

Turbulence  -  Reassignment  of  m  individual  from  their  assigned  duty  position. 

-  External  Turbulence  -  Movement  of  an  individual  from  their  assigned  duty  position  due  to  actions  or 
processes  beyond  the  control  of  the  unit  commander. 

-  Internal  Turbulence  -  The  movement  of  an  individual  from  their  assigned  duty  position  due  to  actions  or 
processes  under  the  control  of  the  unit  commander. 

Turnover  -  The  loss  of  an  individual  to  the  unit  under  consideration.  Attrition  is  a  subset  of  turnover. 

Unit  Managed  Readiness  -  The  readiness  of  the  unit  tied  to  the  phase  or  cycle  of  unit  under  a  Unit  Manning 
paradigm. 

Unit  Manning  -  A  process  that  reduces  turbulence  within  a  unit. 

Unit  Rotation  -  A  process  through  which  a  unit  periodically  assumes  a  mission  away  from  homestation. 
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